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ADVERTISEMENT. 


"NV this Edition the Reader will find 

feveral Alterations and Additions 
which were not in the former, though 
in general we had the old Plan fiill in 
View. The firft Chapter is entirely 
New; and we hope, that the Altera- 
tions which have been made in the others 
will be approved of. We have {pared 
no Pains to perfet our Defign, which 
was to render the Whole more intelli- 
gible and ufeful to the Praétical Sur- 
veyor. The Plan of the Work will bef — 
appear from the following Table of Con~ 
tents, and therefore any Account of it 
here will be fuperfluous. But we will 
venture to add, that, if the young Artift 
will take as much Pains in reading as 
we have taken in writing this Treatife, 
he will become a complete Mafter of the 
Art of surveying. 
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Eometrical Definitions and Problems. 


Sect, 1. Definitions: of a Circle, on Angles; of Per- 
pendicular and Parallel Lines: Of Triangles and 
Quadrilateral Figures. Paget to 5. 

Sect. 2. How to draw Perpendiculars and Parallels; 
with the Defcriptions and Ufes of the Parallel-Ruler, 
Protractor, and the Plotting-Scale. P. 6—14. 

Sect. 3. How to find the Area or fuperficial Content of 
any plain right-lined Figure. P. 14—18. 
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How to meafure any Piece of Land by the Chain and 
the Plain-Table. 

Of a Statute Acre: Tables of Meafure. P.19, 20,21: 

Sect.1. Lhe Defcription and Ufes of the Chain, Off-/et- 
Staff, and the Arrows. P. 21—24. 

Sect. 2. Of the Prain-Tasie; how it fhould be 
framed: Of the Index, what Scales upon it would 
be ufeful; thofe ufually put not pertinent: Of the 
Three-legged Staff, and how the Inftrument is faf- 
tened thereto: The Ball and Socket ufele/s: Direc- 
tions for ufing the Plain-Table , and how to take a 
Plan of one or more Fields, by placing the Table at 
one or more Stations, about the Middle, from whence 
the Angles may be feen. P. 25—33. 
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Sect. 3. Directions for cafting up the Content of any 
Piece of Land. P. 33—38. | 

Seét. 4. How to make a Plot of a Field on the Plain- 
Table, by going round the fame, and taking-Off-fets 
to the Bounders. How to meafure an inacceffible 
Diftance. P. 38—45 

Sect. 5. How to ukee a Piece of Land by the Chain 
only, PP. 45—51. 
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Of the THEODOLITE and the Circumferentor. 

The Plain-Table ufeful for meafuring Gardens, &c. but 
not fit for furveying large Tratis of Land. P. 52. 
Sect. 1. 4 Defcription of the Theodolite, and bow it 
Joould be made: The Theedolite contains or fupplies 
the Ufe of all other Surveying Infiruments. The 

— Manner - taking an Angle with ibe T heodolite. 
P. 

Sect: z os nes with the Theodolite to meafure a Field, 
by taking the Quantity of the Angles which the Fen- 
ces or Bounders make with each other. An Example 
of a Field-Book. P. 57—64. 

Sect. 3. Of Protraéting Obfervations made by the T he- 
odolite. Of different Kinds of Protraétors, and which 
is the propereft according to the different Ufes they 
are applied to. P. 64—69. 

Sect. 4. How to meafure Angles by the Chain, (by way 
of foift) for want of proper Inftruments. P. 69—74. 

Sect. 5. The Defcription of the Cixcumferentor 5 and 
how it is to be ufed in furveying Land. P. 74—8o. 

Se&t. 6. How to protrati Obfervations mau by the 
Circumferentor. P. 80—$82. 

Sect. 7. How to cafi up the Content of the final irre- 
gular Pieces of Ground, which lie between the Sta- 
tion-lines and the Hedges. P. 82—~84.- 
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CH, A. 2. SiNg 


The Ufe of the Theodolite in furveying Land, by the 
Needle and Limb together. 

Sect. 1. An Example of this Method. P. 85—88. 

Sect. 2. An ealy Method of Protratiing Obfervations 
made in the Field by the Needle. P. 88—g1. 

Sect. 3. 4n expeditious Method of calculating or cafting 
up the Area of @ Plot of Land in Acres, &c. P. 

I—9 4. 

Sect. 4 ‘ How to reduce the irregular Bounders of @ 
Field to firaight Lines, in order to find the Area 
thereof. P. 94, 95. 

Sect. 5. How to reduce Flypothenufal to Horizontal 
Lines. P. 96—100. 
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How to furvey and make a perfect? Draught of several 
Pieces of Land lying together, as a Mancr, &c. 
Sect. 1. 4 well-chofen Example of a {mall Farm, con- 
taining great Varieties, Form of a Field-book. P. 
IOI—I2l. 

Sect. 2. The Manner of Protraéting the Obfervations 
contained in the preceding Field-bcok. P. 122-127. 

Sekt. 3. Odbjfervaiions on meafuring Land in common 
Fields. . P, 128. 

Sect. 4. Of reducing Plots. P. 129—132. 

Sect. 5. Directions for beautifying and adorning of 

eles... P.124—-135. 
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The Manner of Laying-out, cr Dividing Land. 
Seét. 1. How to lay out any Number of Acres in a 
fquare Figure; in a Parallelogram, whereof one 
Side 
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“Side is given, in a Parallelogram, 4, 5, &c. times 
longer than broad, in a Triangle, being confined to 
a certain Bafe. P. 136, 137. 

Sect. 2. How to divide any Piece of Land, by a Line 
parallel to one of the Sides ; by a Line from any Point 
in the Bounderss by feveral Lines paling through @ 

Point affigned on the Land. P. 1 38—142. 

Ibid. How to divide a fianding Wood. 

Set. 3. How to reduce Cuftomary into Statute Mta- 
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General Obfervations touching the Surveying and Plot- 
ting of Roads, Rivers, &c. With fhort Hints how: 
to make a Draught of a County, or wi ge ‘of 

sae City, 8c. 

Sect. 1. General Direétions for making a Draught of 
the Roads lying through any County, ‘Bec. P. 144— 
1 5E. 

Sect. 2. General Directions for making the Plot of a 
River or Brook. P. 151—14, 

Sect. 3. General Direttions for making a Map of a 

County, &e. PL. 155 —157. 

Sect. 4. General Direttions for taking the Ground-plot 

of a City or other Town, P. 157—161. 
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Of Levelling. 


Sect. 1. Defcription of the Spirit-Level and Station- 
Staffs. P.63—165. 

Sect. 2. How to "adjuh the Spirit-Level, Alfo a Table 
of the Earth’s Curvature, calculated to the Thou- 
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fandth, Part of a Foot, at the End of every Chain, 
from 1 Chainto 40. P. 165—167, 

Sect. 3. Rules to be obferved in Levelling, in order 
to fd the different Height of any two Places ; being 
ufeful for conveying Water, cutting Sluices, &c. 
P. 167—171. 

Sect. 4. How to make Allowance for the Curvature of 
the Earth, when the Station-Staffs are planted at 

_ unequal Diftances from the Inftrument. P.171—173. 


Seip ss Bay ae of eo td Ps 


The Ufe of the Theodolite, in drawing Buildings, &c. 
aw Perfpediive. | | 
Sect. 1. To take a Profped of a Building, &c. from 
any Place defired. An Example. P. 176—178.. 
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» To find by the Theodchte 
am Meridian Lines. P. 185. 
we Latitude of any Place. P. 189. 
a—— Azimuth and Altitude of any of the fixed Stars, 
P. 191. ‘ 


Practical SURVEYOR. 


Ge Boo. 
Containing fuch Definitions and Pro- 


blems, as are very neceflary for Be- 
ginners before they enter upon Sur- 
weying. 


Ss By Gers i, Definitions. 


1. OF 4. Col BC gb, 
CIRCLE is a plain Figure con- 


tained under ene. Line called the 
Circumference, unto which all 
Straight or Right Lines drawn 
tom the Center are equal one to 
the other. A Right Line drawn 
dicpuck the Center and ieee on both Sides to 
the Circumference, is called a Diameter : And half 
-the Diameter, or any Line drawn from the Center 


to 
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the Circumference, is called Radius. Thus, thé 
Fig. 1. CADBFis a Circle, ‘of which the outward 
eee ADBF is the Circumference 5 the middle Point 
> isthe Center ; the Straight Line AB is a Diameter, 
and either of the Lines CB, CA, CE, or CD. drawn 
from the Center to the Circumference, is a Radius. 
The Diameter as AB divides the Circle into two 
equal Parts, CADB, CAFB, each of which is 
called a Semicircle: And the fourth Part of a Cir- 
cle, as CAD, ‘or CBD, is called a Quadrant. An 
Arch of a Circle is any Part or Portion of the Cir- 
cumference, as AE or ED, EDB, &c. 
_ The Circumferences of all Circles, whether they 
be large or {mall, are commonly underftood to be 
divided into 360 equal Parts, called Degrees: And 
each of thefe Degrees are again fuppofed to be fub- 
divided into 60 equal Parts, called Minutes. So 
that half the Circumference contains 180 Degrees : 
a Quadrantis go Degrees ; and the Bignefs of every 
Arch, or the Proportion which it bears to the whole 
Circle, is expreffed by the Number of Degrees and 
Minutes it contains. And fince all Circles are di- 
vided alike, a Degree is not to be accounted a 
Quantity of any determinate Length, as fo many 
Inches or Feet, &c. but is always to be reckoned 
as being the 360th Part of the Circumference of any 
Circle, without regarding in the leaft the Bignefs of 
~ the Diameter or Radius of that Circle : And if the 
Arch AE contains 50 Degrees, the little Arch a ¢ 
contains juftas many; for each of thefe Arches have 
exactly the fame Proportion to their refpective Cire 
cles, one with the other. 

Note, Degrees and Minutes are often exprefied 
by placing an ° ’ over the refpective Numbers, thus 
24° 30’ is 24 Degtees and 30 Minutes, 
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Hb. 3: Ofan (AN GLB 


When two ftraight Lines incline to one another 
and meet in a Point, they form what is called an 
ANGLE: the Point where the Lines meet, is 
called the Angular Point, and the two Lines which 
include the Angle, are called the Legs, or the can- 
taining Sides of the faid Angle. Thus, in Fig. 2. 
the Lines AC, BC form.an Angle atC ; and the 
faid Point C where the Lines meet is called the z- 
gular Point. | 

The Meafure of an Angle is an Arch of a Circle 
defcribed from the Angular Point, and which is in- 
tercepted betwixt its Legs: thus, the Arch D E or 
deéis the Meafure of the Angle made by the twa 
Lines CA, CB. An Angle is efteemed greater or 
lefs according to the Aperture of its Legs, or as 
the Arch intercepted between them contains more or 
fewer Degrees. And hence it may be obferved, that 
the Bignefs of an Angle doth not any ways depend 
upon the Length of the including Sides ; for if the 
LinesC A, CB, one or both be produced ever fo 
far, orcut off ever fo fhort, the Angle C would not 
thereby fuffer any Change, or be made either big- 
ger or lefs; nor is it material whether it be mer- 
fured by the Arch D Eor de: for all Arcnes de- 
{cribed from the Point C, and intercepted between 
the Lines CA, CB, contain exactly the lame Num- 
ber of Degrees and Minutes. 

Note, When more than two Lines meet the 
fame Point, in order to {pecify particularly any one 
of the Angles formed thereby, itis neceffary itfhould 
be exprefled by three Letters, whereof that at the 
Angular Point is ufually placed in the middle: 
Thus, in Fig. 3. the Angle formed by the Lines 
AC, EC, is expreffed by faying the Angle ACF ; 
and the Angle formed by EC and DC, is oe 

: Bz ed 
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fed ECD or DCE: (for it is not material which 
Letter be poe firft, fo that atthe Angular Point 
be placed in the Middle. ) . But when there are only 
two Lines meeting at the fame Point, the Angle 
may be go tea by a Angle Letter, as the Angle 
Ee gb ey 

Note, Inftead of the Word Angle, this Character 
-Z isoften ufed. Angles are aiifing witheds into Right, 
Acute, and Obtu/e. 

A Right Angleis that which contains go Dekrtés, 
as the 2 DCA or DCB in Fig. 1. and Fig. 3. “An 
Acute 2 isthat which is !efs that 90 Degrees, as 
ACE, ECD. An Odtufe Angle is tse than a 
right ‘Angle, as ECB. 

Note, Both Acute and Obtufe Angles are fome- 
times called in general ‘Ferms Oblique Angles with- 
out farther Diftinétion. 


Ill. Of Perpendicular bhd Parallel Lines. 


~ A Line is faid to be Perpendicular to another 

when it formsan Zz with it of go Degrees, or when 
it ftands uprightly upon it without leaning more to 
one Side than the other; as in Fig. 1. and Fig. 
the Line DC is perpendicularto AB; alfo the Lines 
CB, CA, are each of them perpendicular to CD. 
A. Perpendicular is the fhorteft Line that can be 
drawn from an affigned Point to a given Line; fo 
DC is the fhorteft Line that can be drawn from the 
Point D to touch the Line AB. | 
_ Parallel Lines, are fuch as are every where equi- 

diftant one from the other ; and if infinitely: pro- 
duced on either Side, would never meet ; as the 
Lines AB, CD. Fig. 4 

Lines are faid to be Ob/ique, when they are ne#- 

ther Parallel nor Perpendicular to each other. 
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Voi. TRITAR GLE. 


A TRIANGLE is a Figure comprehended within 
_ three Right Lines, called Sides. Ifa Triangle hath | 
all its Sides equal, itis called an Eguilateral Trian- 
gle; if only two Sides are equal, it is called an 
Tfofecles ; and if all the three Sides are unequal, it is 
called a Scalene Triangle. Alfo a Triangle having’ 
one of its Angles right, is called Rzght-Angled ; 
and all others are called Obkque Angled Triangles. 
But thefe Diftinctiens need not be regarded by a 
Practical Surveyor. 


V. Of Quadrilateral oy Four-fided Figures. 


A Quadrilateral Figure having it oppofite Sides 
parallel (and confequently equal) is calleda Pa- 
RALLELOGRAM, as fig.5, 6,and 7. If the Sides 
are all equal, andall the Angles right, as in Fig. 5. 
it is particularly called a Square. When the Angles 
are all right, and only the oppofite Sides equal, as 
in Fig. 6. it is called a Right- Angled Parallelogram ; ; 
and when the Angles are oblique, asin Pig. 7. itis 
called an Oblique- Angled Parallelogram. 

Aright Line (as CB. Fig. 5, and 6, and AD. 
Fig. 7. 5 drawn in a Parallelogram between two op- 
polite Angles, is ealled a Diagonal; and this Dia- 
gonal divides the Parallelogram into two Triangles 
which are exactly equal one to the other, 7. ¢. the 
Triangle ABC is equal to the Triangle BC D. 
Fig. 5, and 6; andthe Triangle ACD is equal ta 
ABD. £e. 7. 

All Quadrilateral Figures, which are not Paral- 
delograms, are called Trapezia, 
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SECT a 


Shewing how to draw Perpendiculars and Pa- 
rallels; with the Defcription and Uje of the 
Parallel Ruler, Prot: aGior, and the Plotting- 
Scale. | 


I. From any affigned Point C in a given Line A B, te 
eretl a Perpendicular C D upon the faid Line AB. 
Fig. 8. . 


A KE any convenient Diftance, and lay the 
| famefrom C on each Side, as to @ and dé; 
then having opened the Compafs a little wider, from 
the Points a, 4, defcribe two {mall Arches interfect- 
ing one another at D, and through the Point of In- 
terfection draw the Line D C, which is the Perpen- 
dicular required. , 

If the civen Point A be in, or near the End of 
the Line B A, as in Fig. 9, and it be required to 
erect a Perpendicular A C; 

Withany Extent A @defcribe an Arch a d, then 
Jay off the fame Extent from @ to 4, and from 6 to 
d: From the Points ’ and d, defcribe two fmall 
Arches interfecting each other at C, and through 
the Point of Interfcction draw the right Line C A, 
which will be the Perpendicular required. 

Or, if fo youcan’t go far as d, lay a Ruler over 
the Points a and 2, and mark where it interfects the 
Arch which was defcribed from 4, then through that 
Interfection draw the Line C A, as before 

Or take any Diftanceand lay it fomewhere from A 
abovethe given Line, Fig..10. astod; and from the 
Point 4 as a Center, defcribe an Arch greater than a 
Semicirele as a AC; then thro’ the Center 4, and the 
Point a (where the faid Arch croffes the given Line) 
draw aright Line ¢C until it crofles the Arch in 
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C; aLine CA drawn thro’ the Point of Interfection 
C, is the Perpendicular required. This Method 
may be readily put in practice by a Ruler and a 
Pair of Compaffes, without defcribing any Arch ; 
for, having taken any Extent, and Jaid it fomewhere 
from A'to 4, keep fixed that Foot which is in d, 
and turn the other about until it falls upon the given 
Line, as at a : the Compafies refting in this Pofition, 
apply a Ruler clofe to its Legs, and keep it fixed 
while you turn the Foot which is ina, until it 
touches the Ruler in C; a Linedrawn from C to 
A, will be the Perpendicular required, as before. 


Il. From a Point given C, to let fail a Perpendicular 
upon a given LineB D. Fig. 11. 


From C defcribe an Arch that fhall cut the given 
Line in two Places, asing and’; then from the 
Points a, 6, defcribe two Arches interfeCting each 
other ind; a Ruler being laid from C to d, by the 
Edge thereof draw the right Line C D, which will 
be the Perpendicular required. 

Or, from the Point given C, 77g. 10. draw any 
right Line C a, which bifect in 4, then with the 
Extent 6 ¢ or b @ defcribe an Arch interfecting the 
given Line B Dasin A; then C A is the Perpen- 
dicular required. 

Note, A Perpendicular, from any affigned Point, 
may be drawn without ufing Compafies, by the 
_ Help of a fmall Square of Brafs, in the Form of a 
Carpenter’s Square ; or by a Scale in a Cafe of In- 
ftruments, that hath a right Angle, &c. Thus, 
if you apply one Side of the Square clofe to the 
given Line, fo as the other Side (or the Corner of 
it when the Point is given in the Line) may touch, 
the given Point ; a Line drawn by this Side of the 
Square, will be the Perpendicular required. 
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If the Corner of the Square be a little blunt, you 
muft make an Allowance whien you apply it to a 
Point in a Line ; and when you are drawing a Per- 
pendicular, you muiftftop before you reach the given 
Line, and afterwai ds continue quite home that Part 
of the Perpendicular which is already drawn : but 
how to drawa Perpendicular by the Side of a Square, 
is obvious to every ane. 


Ill. Of the Paratiret Ruter 3 and bow to draw @ 


Line through any affigned Point, parallel to another 
given Line. 


The Parallel Ruler may be made of either Wood, 
Ivory, or Brafs: It confifts of two Rulers joined 
together in fuch a Manner, that if while one is kept 
fixed, the other be opened or drawn out, it will al- 
wavs keep parallel to its firft Situation. Thefe In- 
{truments are very ufeful, and ready for what they 
are defigned : They are made of various Lengths, 
from about 5 Inches upwards ; but for common 


Ufe a {mall one made of Ivory, or fome hard Wood 
ig the moft hardy, 


Let it be required to draw through a given Point ©, 
aright Line paraliel to another given Line AB, 
Fig. 4. | 


Lay the Edge of the Parallel Ruler clofe to the 
Line A B, then keeping the lower Part of it from 
flipping, move the upper one. till-it touches the 
Point C, and by the Edge thereof draw the Line 
CD, which will be the Parallel required. 

If the Point C happens to be farther than the Pa- 
railel Ruler will reach at once opening ; having o- 
pened it as faras youjudge proper, keep the upper 
Leg fait, while 74 bring the lower to it; then open 
the upper a Leg a fecond, and if it be neceflary athird 


time, 
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‘time, €8c. till it reaches the Point C, and draw the 
Line C D as before ; but great Care is neceffary in 
this Operation. | 
The Parallel Line C D may be drawn without 
the Help of a Parallel Kuler; thus, | 
From the given Point C, take, with a Pair of 
Compafles, the neareft Diftance (asC a) to the 
given Line AB, then with that Extent from fome 
Point as 4, near the End of the given Line defcribe 
an Arch: a right Line CD drawn thro’ the Point 
C, fo as to touch that Arch, will be the Parallel 
Line required. : | 
IV. Of the Protractor; and how to make or 
meafure an Angle of any Number of Degrees. 


The Protraéor is ufually made of Brafs, and it 
_ may becither a whole Circle, or a Semicircle. The 

whole Circle is divided into 360 Degrees, all which 
are numbered the fame Way ; vide Frontifpiece. 
The Semicircular Protraéior, \ think, is the beft for 
common Ufe; aud this is divided into 180 De- 
grees, which are numbered both Ways, as in the 
outer and innermoft Scale of Number, Fig. 12. the 
Divifions on the Limb ferving equally for both. 
Between thefe, there is another Scale of Numbers, 
reaching from 180° to 360°: This middlemoft 
Scale is placed entirely for the Sake of Surveyors, 
_ butat prefent we fhall have no Ute for it, nor is it 

ufually placed upon common Protractors: alfo 
when this is placed, the innermoft is commonly 
omitted ; but that the Inftrument may be fit for all 
Purpofes, it is beft to have all three. Protraétors 
are made of different Sizes, but thofe for Surveyors 
fhould be at leaft of fix or feven Inches Diameter. © 
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To make an Angle of any given Number of 
| Degrees. 


Lay the Center of the Protraétor to the Angular 
Point, and bring the fiducial Edge (or the Edge 
paffing through the Center)clofe to the given Line ; 
then from that End of the Protractor which cuts 
this Line, count the given Number of Degrees and 
Minutes in the Limb, and there make a Point; 
a Line drawn through-this Point will form the 2 
required, 

Example, If it be required to make an z at the 
Point C, (Fig, 12.) taken inthe Line CA, of 45 
Degrees ; lay the Center of the Protractor to the 
Angular Point C, fo that the Edge aC lies al] the 
Way clofe to the given Line AC; then from this 
Line count 45 Degrees, and there make a Mark 
(with the Point of a Needle) and through this Mark 
draw the Line CD, which forms the 2 required : 
this Line forms, with the LineC B, an 2 of 135 
Degrees, as is {hewn by the inner Scale of Numbers. 
In like Manner, to make an Angle at C with the 
Line C B, for Inftance of 34°, or 40’: Having 
rectified the Protractor as before directed, count 34 
Degrees (now in the innermoft Scale) and for the 
40 Minutes eftimate as near as you can two thirds of 
a Degree more, and there make a Prick or Point: a 
Line CE drawn through this Point makes the An- 
gle BC E 34° 40’; whence the 2 ACE is 145°, 
20’, as is fhewn by the outermott Scale. 

Note, If the given Line fhould not be fo long as 
the Radius of the Protractor, it will be neceffary to 
continue it farther; and then having placed the Cen- 
ter of the Inftrument exaétly to the Angular Point, 
turn it about till the Beginning of the Divifions cut 
the given Line. By this Means the Protractor may 
be adjufted more accurately than it can by trufting 
altogether 
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altogether to the fiducial Edge ; and remember al- 
ways to count the Degrees in that Scale which be- 
-gins on the fame Side of the Angular Point that the 
given Line is of. 

How to find the Number of Degrees contained 
in an Angle already made is felf-evident ; for, hav- 
ing adjufted the Protractor to the Center and to one 
of the Legs of the given Angle, the other Lee 
(produced if need be) will cut the Degrees which 
the A contains. Thus, in Fig.12. thez ACD 
contains 45 Degrees, BCD 135 Degrees, BCE 
34 Degrees 43. Minutes, and ACE 145 Degrees 
20 Minutes. 


Of the PLOTTING-SCALE. 


_- © The Sides of all right-lined plain Figures may 


be meafured and laid down upon Paper, according 
to the Proportion which they bear to one another, 
by the Help of right Lines divided into equal Parts : 
Thefe Lines are called Scales of equal Parts; anda 
Ruler having feveral of thefe placed upon it, is u- 
fually called a Plotting-Scale.. Thefe Scales are 
made of different Sizes, and we ufe either of them 
indifferently, according to what Dimenfions we 
would have our Plan or Figure be of, upon the Pa-’ 
per. Thefe Scales are divided firft into large Divi- 
fions, which are numbered 0, 10, 20, 30, &c. Fig. 
13. the firft of thefe between o and the End, is again 
fubdivided into ten equal Parts, and this ferves fora 
common Divifion for all the reft. The fmall Divi- 
fions may either ftand for Uwits, and then the large 
ones will be Zevs, according to the Numbers ; or 
the {mall ones may be Tens or Tenths, &c. and then 
the large Divifions will accordingly be Hundreds or 
Units, &c. They may alfo ftand for Feet, Yards, 
Miles, cc. according to the different Purpofes they 

are 
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are applied to. A Builder would confider them as. 
Feet ; a Land-Surveyor as Chains or Perches: anda 
Sailor would make them ftand for Miles or Leagues. 
Moft Scales are numbered at the End, which Num- 
bers fhew how many Parts of the refpective Scales. 
are contained in an Juch: As inthe Scales A,B, 
and C, the Numbers 20, 30, 40, fhew that fo 
many Parts of thefe Scales reipectively are contained 
in an Inch. 


Totake any Extent upon the Scale which may reprefent 
any given Number , for Example, 56. 


Set one Foot of the Compafles in 50, and extend 
the other to 6, reckoning from o towards the End, 
and that Extent willbe 56, which may fignify 56 
Feet, or 56 Perches, cc. Note, The Divifion for 
_§ 1s always drawn out a little longer than the reft, 
for eafe in counting. Let it be required again. to 
takeoff 466; fet one Foot of the Compaffes in 40, - 
whichin this Cafe ftands for 400, (and confequently 
the {mall Divifions at the End are each of them 10) 
and extend the other as near as you can eftimate to 
fs of the Diftance between 5 and 6, which Point is 
56, and therefore the whole Extent between the 
Compafies is 4.56. 

N. B. The Manner of: ufing all thefe Scales is 
the fame, and you may chufe either of them indif- 
ferently, as it beft fuits your Purpofe ; but you 
muit remember always to ufe the fame Scale in 
laying down or meafuring the Sides of the fame 
Figure, andthe Figures that are in the fame Plan 
er Draught. 


When the fmall Divifions at the End are ac- 
counted fo many Tens, a Number may be taken 
off more accurately by fuch a Scale as D, called a 
gu | Diagonal 
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Diagonal Scale. Thus, for Example, to take off the 
Number 450. 

Set one Foot of the Compafles i in 4, on the Side 
of the Scale, which in this Cafe ftands for 400, 
and carry it in that Line until you come tothe 6th 
Parallel Line, reckoning upwards from c¢ tewards 
@; then extend the Compatfies from that Peint to 
the Point of Interfection of the forefaid Parallel 6, 
and the Diagonal 50, (reckoning the Divifions ac 
the End of thefe Diagonals from. d to c, each of 
them. 10) and that Extent is 4563 this may alfo 
fignify Abies OF 4akoss 4500; Se. 


- a Line be given, to find bow many Parts it contains, 
according to any affigned Scale. 


Take the faid Line between the Compafies, and 
apply that Extent to the Scale, fo that one Foot be- 
- ing placedin one-of the large Divifions, the other 

may fall among the {mall ones; the Number con- 
tained. between the Feet of the Compaffes, fhews 
the Length of the Line according to that Scale. 
Thus a Line which meafures 36:upon the Scale 20, 
will meafure 54 upon the Scale 30, and.72 upen 
“40; and fo upon any other Scale more or lefs ac- 
cording to the Proportion which. it bears to thofe 
above mentioned. 

Sf the Diagonal Scale be ufed, fet one Foot of the 
‘Compafies in {uch a one of the large Divifions, that 
the other may fall among the Diagonals atthe End; 
then carry both Feet paral! elto the Side of the Scale 
until that which is at the Top interfects one of the 
Diagonals, and the Number between the Compafies 
(being rightly ‘counted according to the Directions 
above given) wili be the Length required. 

By the Scale 20, the Side AB of the Triangle 
ABC, Fig. 14. meafures 335, AC 276, and BC 
ig64 ‘And by the Scale 40, the Sides 46, a¢, ba 


Qu 
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of the Triangle a d c, will meafure each refpectively, 
the fame with the Sides of the Triangle ABC: fo 
that eachof thefe Triangles may reprefent the fame 
Quantity of Superficies, as fuppofe Acres of Land; 
though one upon the Paper is fcur times bigger 
than the other. 

It may not be amifs here to fhew, how with three 
given right Lines tomakea Triangle; for Example, 
Let there be given thefe three Numbers 335, 276, 
and 204. Having drawn a right Line, take 335 
off fome Scale (fuppofe that of 20) and lay that 
Extent from A to B; then having took 276 from 
the fame Scale, fet one Foot of the Compafies in A, 
and with the other defcribean Arch atC ; from B, 
with 204 between the Compafies, defcribe another 
Arch interfeCting the former, and to this Point of 
Interfection draw the Lines AC, BC, 


Be Dp, aap inal sb 


Shewing how to find the Arca or fuperficial Con 
i tent of any plain right-lined Figure. 


J Aenitudes are diftinguifhed into Lines, Super- 
ficies and Solids: And every Magnitude is 
meafurable by fome other Magnitude of the fame 
Kind, taken asa Standard; asa Line by a Lineal 
foot, ec. a Superficies, by a Square Foot, Fc, and 
a Solid by a Solid Foot, &Sc. But our Bufinefs here 
is only to meafure Superficies ; and the Quantity 
or Content of any Superficies is called its AREA, | 


I. To find the Area of a right-angled Parallelogram. 


Multiply the Length by the Breadth, and the Pro- 
duct will be the Area or Content. Thus, if in 
Fig. 15. the Side A B be five Feet,and AC 2 Feet, 
the Area or Contents of the right-angled Parallelo- 

gram 


eb¥ore, | 
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gram ABCD is ten fquare Feet : Alfo if A B in 
Fig. 16. be 10 Beet, and». AC 10 Feet, the Con- 
tent of the Square ABDC is 100 {quare Feet. If 
the Dimenfions of the Sides be Inches, or Perches, 
€Fc, the Products will be accordingly iguate Inches, 
or fquare Perches, We. 

The right-angled Parallelogram is the original 
Figure, from whence we learn to meafure all plain 
right-lined Figures. But before we proceed any 
farther, it may r be proper to premife the following 
Lemma. } 

Lemma 1. 


Fig. 17. Parallelograms ABDC, ABFE, which 
are upon the fame Bafe AB, and between ‘the fame 
Parallels AB, CF, are equal one to the other, 
Euclid. Lib. 1 Prop. 35. 


Forthe Triangle BDF, which is added to one, 
is equal to the Triangle ACE which is left out of 
the other. Wherefore, becaufe the Product of AB 
multiplied by BD, gives the Area of the Parallelo- 
gram ABDC , this Productwill alfo give the Area 
of the Parallelogram ABFE. Hence we learn, 


Il. Zo find the Area of any Oblique- Angled Paral- 


lelogram. 


‘Let fall a Perpendicular from one of the Angles 
upon the oppofite Side, and multiply this Side by 
the faid Perpendicular; the Product will be the 
- Area required. 

Fig. 18. Let the Perpendicular E a let fall upon 
the Bafeé AB be 27 Feet, and let the faid Bafe be 
34 Feet, then the Area of the Parallelogram 
ABEF will be 918 /quare Feet. 

It would be the fame Thing if the Perpendicular 
be let fall from any other of the Angles, as from 
F upon AB produced 5 but then the Perpendicular 

F 2 
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Fd mutt be multiplied by the Bafe A B (which is 
equal to a4) and not by the whole continued Line 
odd Ce 


Lemma 2. 


‘Fig. 19. If a Parallelogram ABDE and a Triangle 
“ABC have both the fame Bafe AB, and are be- 
tween the fame Parallels AB, DE; the Paralleo- 
gram fhall be doubleto the T riangle. Eucl. Lib. I. 
Prop. 41. 


For the Triangle DCA is equal to the Triangle 
ACa, and the Triangle BC E is “the to the 
Triangle BC a. W herefore: becaufe the Produé& 
of AB multiplied by Ca (which is equal to D A) 
gives the Area of the Parallelogram ABED ; this 
Product will be double to the Area of the Triangle 
ABC. Hence, 


Ill. To find the Area of any Triangle. 


Fig. 20. Let fall a Perpendicular from one of the 
‘Angles upon its oppofite Side, which may be called 
the Bafe; then half the Perpendicular multiplied by 


the whole Bafe, or the whole Perpendicular by half 


the Bafe, will be the Area; or multiply the Bate and 
Perpendicular together, and half that Product will 
be the Area. Thus, if the Perpendicular Ca be 
15, and the Bafe AB 39, the Area of the Triangle 

ABC will be 2923. 
Note, The Perpendicular may be let fall from 
what Angle you pleafe: thus, the Perpendicular 
A 6 let fall upon BC produced, being multiplied 
‘by the (now) Bafe BC; or the Perpendicular Bd 
let fall upon AC produced, being multiplied by 
_AC, will give. the fame Produét as before, viz. 
292+. -But itis beft to draw your Perpendicular 
_fromfuch an Angle, that it may fall within the 
Triangle ; 


Yr 


{ 
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Triangle, which it will always do, if it be drawn 
upon the longefl Side: Alfo in acute-angled Trian- 
gles, a Perpendicular drawn from ‘either of the 
Angles will always fall within the Triangle. 3 

Note, You need not actually draw the: Perpen- 
dicular, but only take with yotir Compaffes the 
neareft Diftance from any Angle to the oppofite 
Side, which muft be produced, if the Angle at the 
End of the Bafe be obtufe. Note'alfo, when the 
Perpendicular falls without the ‘Triangle, as B.d or 
Ab, you mutt take for your Bafe only the Side of 
the Triangle AC or BC, and not the whole conti- 
nued Lines Ad or Bd, | 


IV, & o find the Area of a Trapezium,. oe CD, 
9 Aig. 21. tt der 


Draw a ‘Diagonal, as BC, between ‘t two OF thé 
oppofite Angles, and this will divide the Figure into 
two Triangles, each. of ‘which ,may” be. ‘rpeafured 
feparately by. the foregoing Article ; and thefe. two 
Areas will be the Area. of the Trapezivm.  ~ ; 

Note, You fhould always draw the Diagonal be- 
tween two fuch Angles, that the Perpendiculars 
drawn upon it from the two other Angles may fall 
within the Figure: And inftead of meafuring the 
Triangles feparately, it is beft to add the two 
Perpendiculars together ; then half this Sum mul- 
tiplied by the Diagonal, or the Sum of the two. 
Perpendiculars by half the Diagonal, will be the 

Area required. 


ic Thus, 
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“Thus, if BC ‘be 46, Ad 255. oi | 246 
8 DEBE | 5 
rid | awit J sie om 
Xb 
| ee ‘ 177 ao Song 
_ The Area of the Fig , 418 —— 


“ABCD | is- 


- ath 

41357. aan 

V. fo “pid” ‘the Aréa a be airy ‘millkangular rectilinea? 
Figure, as ABCDEFGHI. Fig, 22.7 7" 


“Reduce the «given! Figure’ into ‘Triangles, -by 
drawing as many Diagonal Lines as are neceffary, 
which Diagonals muft-be drawn fo as not to inter- 
fect. one another 5. ‘then having firtt found the Area 
of the Frapezium ABEI, find feverally the Areas 
of the Triangles. CDE, EFG, and GHI; ‘thefe 
four Sums being added together, will be the Area 
of the whole Figure. A little, Praétice will fus- 
geft the moft convenient Way of drawing the Dia- 
gonals ; but which ever Way they are’drawn, pro- 
vided they do not interfect one ‘another, and that 
the entire Figure be reduced into Triangles, the 
whole Area or Content will be had the fame. ~ 


CHAP. 
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CHAP. sa 3: 


Shewing Abcar: to laf wre any Piece of 
Land by the Chain and the Plain- 
Table. 


¥ N Acre of Land is appetarbal (by the 
) Statute of 33 Ed. a to contain 160 


: Sak ter eat Form it lies.i in, ‘fo that it con- 
tains 160 fquare Poles. But before the | Plan of any 
Piece of Land can be laid down, of protracted up- 
on Paper, in order to find the Area or Quantity of 
Acres it contains, we muft firft know the Length 
and Pofition of the feveral Lines which bound the 
fame. In order to find the Pofition of t e| ‘Hedges, 
Fences, or Boundaries, which inclofe a Pi ield, feve- 
ral Kinds of Inftruments have been invented ; eee in 
this Chapter wé fhall -confider only the Plain T. able, 
as being the fimpleft and eafieft for Beginners.? 

For meafuring the Lengths of Lines in the Field, 
Surveyor s make ufe of “Gunter? 8 . Chatn;~-which 4s ~ 
certainly the beft adapted for that Purpofe-that can : 
be. This C hain conbaiaa in ‘Length four Poles ‘or 
66 Feet, and issdivided into 1oo< equal {Pats Or: 
Links, each Link being therefore 74225 Inches, - Sars c 
thar. ‘one |fquare Chain « contains 16 {qiare, EBM hesn cs 
_. and-ten {quare Chains imtkeexactly 0 one- “Acre : ~ that... 
~ "3s, .a_right- angled P: dralleloprans, being. one. ca TE hs = 
ba Breadth ahd-tén jin’ "Bengrhy or two ft Breadeh 
and five in ae exactly al Acre... See the 
, following Tables. , . 
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. 1. Table of Long Meafure. 
Inches | Link | Foot | Yard Perch Chain Mile cs et x 
Faas 9212 136 198 792 53360} 
100 |8000 


pet Wi de? Links “sus|eesé ae PS 

eet 16. #5 3 
gape | hla / Kade." Fang & lea oa 
‘. SID = 7f 2 In Perch | 4. 320 


& sank ne La SS ORR ES 


* 
2. : ? 
: : p ° yO yx 
tS) foo fe wey 
: oS aS 40/00; | Sota A 
Sh PSH OF jets 
3} 21s] sleo re 
re 3} 8 | 31331333 ¢ ay 
SV] 4 PAO é, 
mT STS EP 2/09) oll Si 
6)" 1 11661666 ~ ‘ es 
7) P442i2850 ne ; 
8} fF 1425 > 
9 Rear oe 
3. ATable of fquare Meafure, ay 
“ i” x 
* phn 
Inch 
Inch ae Bh a | 
Links \62. 7264] Fett Anas ni | 
Feet {144 © I Yards 


Yards 11296 20665 5 gol 


Poles }39204 |2.72. 272.26 BO. 2h 
Chains|627264 10000, 14356... 484 ae 


Acre \6272640' 100006 Ne eee 567 32567 lasag ItGo 
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[yore 2593 7 ea oo ey 4 
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4 AT, ih foewing how many Chain. Links, and 
Parts, are contained in any Number of Feet, from 
I £0 1000. 


Feet. Chain.Links. Pts. of Links. Feet. Chain. Links. Pits. of Links. 


CONT Qyn — GC & 


££) fo BE 1 8rs el T2000 © 13 ©3 |030 
Of Lie eae SOO 154 1545 
Oo °-N4 [645 400 |6 {06 jo6o 
0  |6 |o60 500 17 157 1575 
Og eh 87 5 , 
fa |g |o90 600 |g 09 jogo 
fe 10 |606 700 |10 {60 |606 
fo) £2452 Soo |12 {12 jr28 
g |o 13 |636 goo |13 [63 [636 
10 |o re ier 10 JO ls jst ~ {roo 115 5 [ist 
20 |O 30 1303 2000 (30 ‘ ei, es 
30 JO 145 1454 '3000 45 454 
40 |O |60 |606 ~ 4000 60 Be 606 
be ct EE [RE 75 757 Pian ype tay He ae donot 
60 lo ~=|90 l909_~—s | [6000 ga 190 {909 
170 |x =jo6 jo6o0 | |]7000 }106 |o6 jo60 
80 |i 24 jai? 8000 |121 |21 |212 
199 |r 136 1362 gooo |136 |36 |360 
{POO|L 1ST (1515 IOOOO! 151 |5¥ |515 


ig be Ufe of thefe T ables i is plain by In[peciion, there- 
dhs: perticular Directions are meal 


| oa lA gion tase 
of the Chain, Off-fet Staff; and the Arrows. 


YH E. Chain is ufed in all. Manner of Bu- 

~ finefs in the Field, and it contains in Length, 

as irebaid: 4 Poles or 66 Feet, divided into 100 

cone ‘Link being 7-255 Inches, At the End 
C3 > of 
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ofevery tenth Link is faftened a Piece of Brafs, in 
order to count the odd Links the: more readily : 
That which is in the Middle is a plain Piece, but. 
the others are diftinguifhed by Holes or Notches : 
the firft from either End of the Chain having one 
Hole or Notch, the fecond two Holes or two 
Notches, &e. until they meet in the Middle, which 
is a plain Piece without any Mark as aforefaid: the 
greateft Number of Marks being four, each of 
which being counted from the neareft End of the 
Chain fignifies 10 Links; thus, cme Mark is 10, 
two20, three 30, Sc. But when you have got be- 
yond the Middle or 50, then four fignifies 60 Links, 
three 70, two 80, and one go. Alfo you may tie 
a large red Rag at 50 Links, and others of a lighter 
Colour at 25, from each End of the Chain, efpe- 
cially when the Grafs is long. 

But becaufe of Furze, Water, Brufhwood, @c. 
we are generally forced to meafure the Station Lines 
in the Field, at fome Diftance from the Hedges or 
Fences; and therefore the Breadth between the fta- 
tion Line and the Fence we meafure by a Staff of 
the exact Length of ro Links or 6,°, Feet. This 
is called an Off-/et Staff, and is divided into 10 equal 
Parts, which are. called Links, becaufe their Ufe 
is the fame with the Links of the Chain, 

You mutt alfo provide two ftraight Staffs of about 
5 Feeteach, and g Arrows of {mall Sticks above a 
Foot long each ;; thefe you may mark at the Top 
with Bits of red Cloth, and at the Bottom you may 
put {mall Iron Ferrils, pointed fharp at the End, 
that you may flick them eafily into the Ground. 

Notc, Before you make ufe of the Chain, you 
fhould examine its Length with the Off-fet Staff, 
{tretching it on level Ground, after the fame Man- 
ner as when you meafure with it. Alfo a Surveyor 
fhould have by him fome few odd Links, fome Rings 
and a Pair of Pliers, that in Cafe of the Chain’s 
breaking, he may be able readily to mend it. 

“ ‘Directions 
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Direétions for meafuring with the Chain. - 


_ Having fet upan upright Staff at each of the Sta- 
tions, betwixt which you are to meafure, let the 
Leader of the Chain take the nine Arrows in his 
Hand, and one of the five-feet Staffs; let him al- 
ways draw the Chain tight, and let the Follower, 
{tanding at the firft Station, direct him to place his 
Staff at the Chain’s End ina right Line with the 
two Stations, and there let him ftick one of his Ar-. 
rows, and then go on. , | 
Let the Follower, being come to the Arrow, 
take it up, and put his Staffin the Place thereof, 
and direct the Leader to place his Staff as before , 
then let the Leader, ftanding at his Staff, look back 
towards the laft Station, and he will fee the two 
Staffs and the Station in one right Line, if they have 
directed right ; but if not, the Leader muft move 
fideways till he brings his own Statf, the Follower’s 
and the Station-Staff into a right Line , and fo muft 
each direct the other, till the two Staffs and two Sta- 
tions are in one right Line. And you muft be al- 
ways careful, that they who carry. the Chain. de- 
viate not from a ftraight Line; otherwife neither 
the Form nor Content of the Plot can be true. 
Let them thus proceed till they have meafured 
to the Station, or till the Leader is nearer the Sta- 
tion than one Chain’s Length ; then will the Num- 
ber of whole Chains meafured be exprefied by the 
Number of Arrows pricked down, fuppofe 7; and. — 
the Leader holding the End of the Chain to the 
Station, the Follower will fee how many Links 
are contained between the Station and laft Arrow,, 
fuppofe 60, 
Now enter ‘in the Field-Book, the Chains and 
Links without any Diftinction between them, and 
) 4 they 
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they will be 760, implying either 760 Links, or 7 
Chains 60 Links; but the Links muft always 
pofiefs two Places after the Chains, as 7 Chains 4 
Links muft be written 704, and not 74; and 8 
Chains muft be written 800: Alfo as foon as you 
have meafured each Length, enter it down imme- 
diately in the Field-Book, and never truft to your 
Memory ; alfo at the End of each Length, enquire 
of the Leader and Follower how many Arrows each 
have in their Hands, and, if the Sum of the Arrows 
are not nine, the leaft meafured Length is doubtful, 
and muft be re-meafured before you proceed. 
When the Length is above nine’Chains, let the 
Leader goon, and fet his Staff down at the tenth, 
and Jet the Follower put his Staff in the Place of 
the Leader’s, and give the Leader the nine Arrows, 
and then proceed as before; but enter thefe 10 
Chains immediately in the Field-Book, and, if the 
_Length be 10 Chains more, enter 20, &e. 


Note, Itis ufual to allow 5 Links from the Stem 
of the Quickfet Hedge, for the Breadth of the 
Ditch, except the Cuftom or Agreement is other- 
wife ; but the Cuftom of the Place generally is the 
Surveyor’s Rule. 

Note, It is ufual to have ro Arrows, and then the 
two 5 Feet Staffs are omitted ; but when the Grafs 
is long, the Ground uneven, or the Diftances be- 
tween the Stations pretty confiderable, the two 
long Staffs are very convenient for the two Men 
who carry the Chain to direét each other. by. 


SECT. 


Sect. 2. The Praétical Surveyor. i 
SBC: By kh 


Of the PLatin TaBLe: And now by that 
Inftrument to take a Plan of one or feveral 
Fields, by placing it at one or more Stations 
about the Middle, from whence the Angles 
may be feen. 


HE Plain Table is a fmooth Board made in 
the Form and about the Bignefs of a com- 
mon Sheet of writing Paper : Sometimes they are 
made large enough to hold an imperial Sheet. For 
faftening and keeping the Paper clofe down, a 
wooden Frame is fitted round the Edge of the Table, 
This Frame ought to be fitted fo as to keep the Pa- 
per tight down, and likewife fo as it may be eafily 
put on and taken off ; and to prevent tearing the 
Paper in faftening it on, the upper Edge of the Ta- 
ble and the lower Edge of the Frame fhould be a 
little obtufe, and not f{quare ; and if it be neceffary 
the Frame may be faftened underneath, by Pins or 
Screws going through the Table. The Frame is 
ufually divided into Degrees anfwering toa certain 
Point in the Table, taken as a Center; but this 
is. of little or no Ufe, and quite foreign to the 
Defign of the Plain Table. There is commonly an- 
nexed to this Inftrument a Compa/s Box with a 
Needle in it touched with a Load-ftone ; but this 
_-alfo is of no great Ufe: for the Bearing of any 
Line may be found (which is the only Ufe here of 
the Needle) fufficiently exact by a little Pocket 
_ Compatfs. | | 
The Plain Table isufually made fo as to be taken 
to Pieces, I fuppofe for the Conveniency of Car- 
riage, but, laying afide that Confideration, it would 
be much better in one entire Board, and then alfo 
it would ferve asa very good Drawing- Board. 
| ; | There 
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There is alfo belonging to the Plain Table an J#- 
dex, having a plain Sight fixed upright at each End : 
In the lower Part of one Sight is a vertical Slit, and 
in the correfponding Part of the other is a, wide 
Opening, having in the Middle of it a vertical Hair 
or String, to cut the Object when you look through 
the Slit in the other Sight ; and for the Conyeniency 
of looking backwards without turning the Index, 
over the wide Cpening in one Sight, is-a fine’Slit, 
and over the narrow Slit in the other is an Opening 
with a vertical Thread in the Middle as before de- 
fcribed of the other Sight. Note, ‘The vertical 
Threads and Slits ought to ftand exactly over the 
fiducial Edge of the Index (which 1s always. filed 
floping from above) if produced through the Bot- 
tom of both Sights. 

The Index is commonly made two Feet Jong, 
but the exact Length need not be regarded, if it be 
but convenient according to the Bignefs of the Ta- 
ble. The outward Edge of the Index is commoniy 
divided into Inches, and on the Surface betwixt the 
Line of Inches, and the fiducial Edge, is a diagonal 
Scale ; and alfo fometimes Lines of artificial Num- 
bers, Sines and Tangents: But thefe Lines might, 
with as much Propriety, be drawn upon the Off-fet 
Staff. Inftead of all thefe, it would be better to 
have Scalesof equal Parts of different Dimenfions, 
and then you would always have at Hand fuch a 
Scale as would beft fuit your Purpofe. 

Underneath the Table is faftened a Brafs Socket, 
which fits a Brafs Pin fixed in the Head of a three- 
legged Staff. ‘This Staff fupports the Table ata 
proper Height, and the Table is faftened to it by 
a Screw in the forementioned Socket. 

Note, You fhould always take Care that the Ta- 
ble, when you ufe it. ge pretty nearly horizontal 
or level; which you may know by applying to 

it 
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it a little Square, having a Line and Plummet 
faftened to the upright Side ; then by drawing out 
or in, one or more of the Legs of the Staff, as you 
fee Occafion, you may rectify the Table fufficiently 
near for your Purpofe. Sometimes to the Head of 
the Staff is faftened a Ball and Socket ; but this is 
rather a Detriment than of any real ,Ufe, for the 
Ball is fubject to fhake or turn horizontally ; and as 
there is no other Way of moving it, but by the im- 
mediate Application of the Hand, the fame End 
will be obtained as foon and as well by moving the 
Legs of the Staff. — 


Directions for ufing the Plain Fable. 


Let Fig. 23. be fuppofed to reprefent two Fields 
or Enclofures, a Plot of which is defired ; and firft — 
of the Field a/ m o 3. 

- Having put your Plain Table in order, and ob- 
ferved the Needle to play well. (if you make Ufe of 
one) puta Sheetof fair Paper thereon, and prefs 
down the Frame, fo that the Paper lies fmooth ; 
then you may imagine the Paper on the Table to re- 
prefent the Surface of the Land, and the Lines you 
fhall draw thereon, to be the Boundaries of the re- 
{pective Fields or Enclofures in fome Proportion or 
other. If you make an Inch long on the Paper, to 
reprefent the Length of one Chain onthe Land; 
and if 5 Chains in Length, and 2 in Breadth, con- 
tain the Quantity of one Acre on the Land; then 5 
Inches in Length, and 2 in Breadth, fhall alfo 
contain the Quantity of one Acre on the Paper. 

This being premifed, we will proceed to lay down 
upon the Paper, the Lines which enclofe thefe two 
Fields, according to their juft Length and Pofition ; 
which therefore fhall include the fame Quantity of 
Superficies as thofe. on the Field, in Proportion as 
the Square of'1 Inch ta the Square of 1 Chain. 

| . But 
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But if we make half, or a quarter of an Inch, or 
half a Quarter, (by which the following Dimenfions. 
were laid down) on the Paper,, to, reprefent one 
Chain, it will be the fame Thing in Effect, only 
the Plot will be thereby rendered lefs. 

Firft, place the Table fomewhere about the "Mid- 
dle of the Field, from whence, if poffible, you can 
fee all the Angles, as at @ 13; and make a Hole in 
the Ground, over which by the Help of a Plummet 
and String, fet the Center of the Table, by apply- 
ing the String to the Head of the Staff. Having fet 
the Inftrument horizontally, turn ic about till the 
Needle hangs over}the Flower de Luce inthe Box ; 
(or if it is more convenient, turn the length-way of 
the Table to the length-way of the Plot, that it may, 
if poffible, lie on one Sheet of Paper ; and note, 
on a Bit of wafte Paper, the Divifion in the Box the 
Needle hangs over when at reft) and then {crew the 
Table faft. Affign on the Paper’a Point, or ftick 
a Pin at © 1, (to reprefent the Hole in the Ground 
or prefent Station) to which Point, apply the fiducial 
Edge of the Index, 2nd turn it about, keeping the 
Edge clofe to the Point or Pin at ©, till through 
the Sights you fee the Hair cut a Staffor Mark, fet 
up exactly in one of the Angles, as ata; then by 
the Edge of the Index, draw an obfcure Line from 
the Point © toward the Angle a, (with the Point of 
the Compafies or with a Pencil ) without regarding 
the Length, fo it be but long ‘enough. 

Let the Mark be left at a, and caufe others to be 
fet up round the Field, at every Angle therein, as 
at /, m, 0, b ; to every one of which direét the Sights, 
and when the Hair therein cuts the Mark (keeping 
the Edge of the Index clofeto the Point © ) draw 
the feveral Lines © 1, O m O90, OF. 

Now fee whether the Needle continues to hang. 
ever “the fame Point in the Box as when you firft 

| planted. 
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planted the Table ; -alfo lay the Edge of the Index 
to the Line © a, and if then the ates in the Sights 
‘cuts the Mark at a, and the Needle hangs over “the 
fame. Point as at firft, you may. conclude the Table 
hath not been moved out of its firft Pofition, which 
is careful ly to be obferved. , : 
| An the next. Place we proceedto, meafure the Lines | 
©4, ©/, &c. Thus, apply the Ring at the End of, 
the Chaia tothe Hole under the Table, and let the 
Chain be ftretched at Length towards one of the 
Angles as ata; and when you have meafured up 
thereto, (obferving the Directions before laid dowa 
for "meafuring with the Chain) you will find the: 
Length of the Line ©4 to contain 3 Chains al 
Links, which note in a Bit of Paper. | | 
Having meafured the Line © on the G; lft? 
take the ‘Length: ‘thereof, viz. 360 Links froni'the’ 
Scale‘of equal Parts (which you judge is moft con-’ 
venient for your Purpofe) and lay the fame (on. its’ 
Reprefentative t upon the Paper) from © to a. ‘After’ 
the’fanie Manner meafure with thé Chain the’ 
Lenoth of the feveral Lines-O7, om, ©0, 083’ 
then ‘transfer the Length of each “Line on’ the’ 
Ground to its Reprefentative on the Paper, making. | 
Marks where the End of’ each Jihe: falls, ‘as’ ata, 5 
1, ‘Mm, 0, b. or 
“Laftly, join the Points a, 4, Ms 0, Bb, with file’ 
Lines, becaufe they fhould-not*rub off, ‘(and “for’ 
this Purpofe a Drawing-Pen is requifite) as the’ 
Lines al, 1m, mo, ob hid ba, which conftiture the 
Boundaries of the Field, a7 m7 0 4. i 
Note, Itis generally the mot’ ‘expeditious Wy’ to 
meafure one Line from the Inftrument to an Ancle,’ 
and the next from the Angle to the Inftrument ; and 
fo backwards and forwards till all'are finifhed, ote: 
ing down as you meafure them, the Length hof each’ 
Line on a Piece of Paper; then obferving whichLine 
you began ‘es fet on its true Length on the Paper 
on’ 
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on theT able, and the reft of the Lines in their Order. 

A young Beginner may take the Pains to meafure 
a-crof{s fome Part of the Plot ‘on: the Paper, as the 
Diftance from a@ to 0, orfroma to 4, with his Scale 
and Compafies ; then meafuring the fame Diftance 
on the Ground with the Chain, ‘he will find them 
both exactly to agree, if the Plot be truly laid 
down. 


Having finifhed this Field, caufe a Staff to be fet, 
up with a Paper thereon in the next, ina Place 
from whence you can view all the.Angles ; but if, 
fuch a Station cannot be found, chute the moft 
convenient, as at © 2. 

The Table ftanding at © 1, in the Field 4 ar 0 b 
in the fame Pofition as. at firft, (which it muft-do, 
or the Plot of the next Field cannot be truly. laid. 
down in refpeét of the laft) lay. the Index to the. 
Point ©, and turn it about thereon, till the Hair, 
in the Sich ts cuts the Staff or Mark in the next Field, 
atO© 2; ‘and holding the Index faft in that Pofition,, 
draw a Line by the Edge thereof from © 1, towards, 
© 2 in the next Field, vane take care. to continue.it, 
long enough : then remove the Fable, and place.a) 
Staff with a Mark thereon, in the Hole over which, 
the Center of the Table was placed, and meafure, 
with the Chain the neareft Diftance: between © 1, dn 
the Field a / mo, and. 2 in the next Field (draw; 
ing the Chain through the Hedge in a ftraight Line). 
and fet on the Diftance 621 ( by the Help of they 
Scale and Compafits) from or to@ 2. 

Now take away.the Staff, and plant the Center rs 
the Table over the Hole, in which the Staff ftood at. 
© 2, and fticking two Pins, or the Points of two. 
{mall Needles ino 1,and © 2: apply theEdge of the, 
Index thereto, fo that it may lie exactly on the Line; 
©1, @2; and keeping it in this Pofition, turn the: 
Table about till the Hair.or Thread in the Sights, 
cuts the Staff or Mark in the laft Field ; then fcrew‘ 

the 
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the Table faft that it ftir not out of its’Pofition, till 
you have finifhed the Obfervations.in this’ Field = 
_ (But obferve to turn that Part of the'Table marked 
with © 1, towards its Reprefentative in the. laftField.} 
When the Needle hath fettled, and is at reft, ob- 
ferve whether it hangs over the Flower-de-Luce or 
fame Divifion in the Box, as at O1 inthe aft Field 5 
which it will do if you have made your Obfervation 
juftlys and the Needle be good ; and if you were. 
to move the Table to never fo many Stations, the 
Needle will fill point to the fame Divifion in the 
Box, which you fhould. carefully obferve; becaufe. 
the removing the Table from one Station to another 
isthe’ greateft Difficulty in this Way of Surveying. 
Having caufed Marks to be fet up info many of 
the Angles in this Field,.as:you scan conveniently: 
fee, from the prefent Station, as at &, 2,4, 5 lay 
the Index to the Point © 2, and direct the Sights to 
k, i,:b, g, drawing Lines by the Edge of the Index: 
towards every one of them ;. thenmeafuring the 
Length of the feveral Lines 0k, ©7,:0%, © g, with: 
the Chain} fet onthe feveral Lengths of thefe Lines: 
_on the refpective Lines:on the Papen (as before'di= 
rected) marking the Points &, 2, 4,4¢, where the Ends: 
of the. Lines “fall: from @ .; laftly, join the Points’ 
ik, ki, ib, and bg, with: Ink Lines, and-they will 
be the Boundersof fo much, of the»prefent Field, as 
you can conveniently fee from this Station. fi 
_ But there is no Occafion to meafure; to the An- 
gles /or m with the Chain, except that it may be 
fome Satisfaction, as aforefaid, to. fee the Lines on 
the Paper: and thofe on the Ground to agree. 


Obferving the former Directions for removing the 
Table, let it be placedin its true Pofition at ©3 
in this Field; then direct the Sights to the Angles 
fs e, a, ¢,and when the feveral Diftances from @3, 
tof, ¢, dand ¢, are fet on the Paper, join the 
| : , Points 
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Points ¢ f, fe, ed, dcandc 4, with Link Lines ; fo 
is the true Plot of thefe two Fields ¢/ mob, and 
Lkihgfedclom, laid down on the Paper in fuch 
Proportion as the Scale you made ufe of is to the 
Chain. | 

But obferve that if the Hedge J c, had been ‘fo 
thick, that from © 3, you could not have feen the 
Angle d, or other Obftruction had. hindered your 
Sight or Meafuring thereto. you muft have re- 
moved the Table to another Station ; but when you 
can (as commonly you may) by holding afide the 
Boughs or otherwife, fee the Mark, and by draw- 
ing the Chain through the Hedge, meafure the Line 
from © 3, to the Angle d; itis better not to re- 
move the Table: ‘For the fewer Stations you make, 
_ the Work will be eafier done, and alfo more truly 

laid down... Berio | 

It would be» needlefs to give Direétions how to 
furvey a Field:fiom.a Station taken in any Angle 
thereof, from:whence: the reft» may be feen; as if 
it had been. more convenient,. in the Field a/'m od, 
to have planted the Table at the Angle a, the Sights 
muft have been directed from: thence to the reft of 
the Angles /, m, 0, andthe Lines meafured on 
the Ground, from @ to /, m, oand 6, whofe Length 
Jaid down on the Paper! from @ would give the 
fame Points J; m,\0, 4; as if the Station had been 
in the Middle of the Field ; and the Bounders be- 
ing drawn, they would be in the fame Pofition as 
before. | | et 40 | 

If you would draw a Meridian, or a North and 
South Line through the Plot; turn the Table a- 
bout, till the Needle hangs over the Flower-de-luce 
in the Card, and laying the Indéx at right Angles 
to the long Sides of the Table, draw a Line clofe by 
the Edge, which fhall be a Meridian Line ; and if 
you crofs this Line. by another at right Angles, that. 
fhall fhew the Eaft and Weft Points. 

| Note; 
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clad Favink cat the Tablet toa new auc. 
tion, if the Index be laid clofe to’ the Liné drawn 
betwixt that Station and {the Jaft, the Table may 
be thereby rectified to a greater Exadtness than can 
be done by the Needle, which at beft is uncertain 
and liable to be out of ‘order; and, as: before inti- 
mated, the Needle is:nor properly an Appendage of 
the: Plain Table, though we have’ here all‘ along 
fuppofed it annexed.to this Inftrument; fee Lies Sake 
= Op aad with Cuftom. nol TEWOL 9 


$ oe CT: eisicg 
Dirtion for fn up the Content’ rte ny 
eee: Gi, Land. '_ : 
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3 bie tHE next va hing that. lies: a ae usis, aks 
oe i ‘Manger of calculating. the, Quantity, of, the 
Superficies,. or the. Area, enclofed bythe Lines on 
the Paper, as, they: reprefent. the Boundaries in the 
Field. , thatds to fay,, how. many, AG Be and) ‘Pasta 
of an, Ke are contained shéreineT oc sve} 0: 

The Manner of finding pthe Ane and, Gente. ok 
any plain right:lined Figure hath, been, already Vaid 
down.ia Sger. 3. of Guar. La.clt hath been lf 
fhewed, that the Method of finding the: Contentiof 
all plain right-lined Figures is; deduced, from the, 
right- angled Parallelogram, the Area of which, is, 
found by multiplying the Length- by the Breadth. 
Wherefore becaufe.10 Aguere Chains make) § Aces 
if the. Side A B.of. the right-angled  Parallelogram: 
ABCD. (Fig. 15), beg Chai “abd AG! Chainsy 
the dreaof ABCD is jufti Acre. Alfoifrhe Sides 
of the Square ABCD, Fig. 16. be each-ro Chairisy. 
the Content of the faid Fieure will bé 100; dquare! 
Chains, or 36 Actes, {4 


us a 
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But becaufe almoft all Fields to be met with in. — 
Sufveying are irregular, and bounded: with feveral 
unequal Lines, we muft firft take the Plot thereof 
by. fome:Inftrument, and lay at down on Paper; 
then, by ‘drawing diagonal: Iuines, we may reduce 
the Figureinto Triangles, &%c. Vide Fig, 24000) © 

The Lengths of the feveral Lines in the Field are 
ufually, fet down in Links, without: diftinguithing 
them into Chains and Links, as 6 Chains 54 Links 
is writ-654, which fignifies’654 Links, for as:a 
Link is the loweft Denomination, and the onlyone 
ufed, there is no Neceffity for writing down the 
Word Links. And as a Chain.contains in length r00 
Links, therefore in 1 fquare Chain there are 10,000 
fquare Links, and 100,000 f{quare Links »in..am 
Acre. ‘Wherefore having the Content of a Field 
given in fquare Links, if we cut off 5 Figures to 
the right Hand, what is left on the other Side (if 
there bé afiy) will be’ Acrés. Thus,’ if a- Field 
contains 1654321 fquare Links, the Area ‘thereof 
will be 16 Acres and -3:422. Parts of an Acre, or 
16.54321 Acres. ~The’ Chain is made 66 Feet “in 
Length, and divided into 100 equal Parts on Pur- 
pofe, to fave the Trouble of Divifion in computing 
the Number of ‘Statute Acres. 4 
> Note, The Content of every Field is ufually fet 
down in Acres, Roods.and Perches. An Acre con= 
tains'4’ Rood; and'one Rood 40 {quare Peles or Per- 
ches. ° Wherefore, the: Content of a Field being 
given in fquare Links, and having found the Num- 
ber of “Acres contained therein as above, multiply 
the 5 Figures, which were cut off by 4, and from 
this Product cut off again 5 Figures, what is left 
will be Roods.; then-the Remaindet fo cut off being 
multiplied by 40, from this laft Product alfo cut 
off 7 Figures, and thofe on the left Side will be 
Perch®s,. which is the loweft Denomination ufually 
fet down of the Contents of Land. 


To. 
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To find the Number of Acres contained in 
1654321 fquare’ eines the Operation will ftand | 
thus : 


A. 16.54321 


4. 
TR. 2.17284 
buat 
Pp. sake mri i'd 


oles eres 1Haeds Retebcs. Ae 

. Ant, 16:02 ¢. 6 or rather sh om, be: 
pra the 91360 make. almoft another Perch it 
Tofu the Content of any Piece of Picts the following 

is a GENERAL Rube. 

* Firft reduce’ ae: given. binares into Triangles, 
then meafure the Bafes and Perpendiculars falling 
uponthem, of each Aniangle, and. multiply fier 
_rally.the faid Bafes by the Half of their Perpendi- 
culars, or the whole Perpendiculars. by half the 
Bafes, and the. Product, will be the Contents of the 
feveral Triangfes in fquare: Links. _ Add the Con- 
tents in Links of each Triangle together, and the 
Sum willbe the Content of the whole Fieldin 
‘f{quare Links, which_you may reduce into Acres, ° ; 
Roods. and Perches, as before direéted. 

Thus, in Fig.24. the Area of the Triangle / m o 
(whofe Bale /0 is, 6605, and Perpendicula ar my let fall 
upon it from the oppofite’ ‘L mis 252) is 83160, 
which may be found’either by multiplying half 660 
by 252, or 660 by half. 252. 
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252 1) 4260 

330 660 

7560 7560 
750 © 756 
83160 83160 


The diagonal Line / divides the Trapezia Joba 
into two Triangles, 70 and /.b.a, which might be 
feparately caft up asthe Triangle /mo; but the 
quicker Way is to add the two Perpendiculars ea 
and @ x together, and by that Sum multiply the 
Line 74, which isa common Bafe to both Trian- 
gles, and halve the Produét for the true Content of 
the Trapezia. See the fol lowing Work. 


Bafe ey 3 Perp. 290— af? 
Perp. 252———my | Perp. 272 

1320 ) eee eee re 

3300 re ware 800-—1b | 

1320 pe 7 

erptenre cy LC ; eae 

Stes may ~ 166320. = 

166380} edu. arate 


615920 double Content. 


Acres — —3.07960 true Content. 

° 4 | | 4 

Sprgypd o88 10 .sgoryd. 
40 


—-n 


Roods 


Polgs ——— 12.73600 
Acres 
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Acres Roods. Poles Parts of a Pole. 
By ih DNAa, are os aluere | 

The Bafe / 0, antic by[the Perpendicular m y, 
produces 166320, which is double the Content of 
the Triangle / mo in fquare Links. Alfo the Per- 
; pendicular ax, added to the Perpendicular oz, 

makes the Sum of both 562, which multiplied by 
800, the common Bafe to both Perpendiculars, pro- 
duces 449600, which is double the Content of the 
Trapezia / 0 } ain {quare Links. 

‘Therefore (for avoiding Fractions) the double 
Content of the Triangle imo 166 320, added to the 
double Content of the Trapezia Joba 449600, 
gives 615920 thedouble Content of the Field 2/m ob 
in fquare Links, the half of which (viz.) 307960 is 
the true Content of the Field a/ moé in {quare 
Links, which reduced into Acres, €¥c. as before 
directed, gives 3 Acres, 12 Poles, anda little above 
halfa Pole, for the true Content of the Field almed ; 
but the Parts of a Pole are feldom regarded. 

In the fame Manner the Field dc de fe bik lM 05 
Fig. 24. being divided into Trapezias and Trian- 
gles, add both the se ie gad of each Trapezia 
together, and by that Sum multiply the Diagonal 
or Bafe: Alfo multiply the Bafe of each Triangle 
by the Perpendicular, and fet the Produét of each» 
Trapezia and Triangle in an orderly Manner, one 
under another, and add them altogether into one 
‘Sum, the half of which Sum will be the Content of 
the Field in fquare Links, which reduce into Acres, 
€ec. as aforefaid. 

But remember to meafure the Bafes and Perpen- 
diculars by the fame Scale that the Plot was laid 
down by, and contrive to reduce the Field into. as 
jJarge Trapezias and Triangles as poffible; for the 
agucE you make, the exacter will the Work be caft 
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up; and draw the Bafe-lines neat and fmall, and 
exactly from Angle to Angle. You need not actually 
draw the Perpendiculars, but only take the nearett 
Diftance from the oppofite Angle to each Bafe, 
which may. be readily done thus: Set one Foot of 
the Compafies exactly in the angular Point, and 
extend the other till it touches the Bafe; then turn- 
ing it about, if it cuts the Bafe, obferve the Mid- 
die, as near as you can guefs, between thele two 
Points; the *Diftance betwixt this middle Point, 
and that wherein the other Foot of the Compafies 
ftands, will be the Length required, to as greet an 
Exactnefs as you could “meafure it, if the Perpen- 
dicular had been drawn. iat 

Note, You fhould always make ufe of as large a 
Scale, as the Bignefs of your Plot will admit ; and 
if you ufe a diagonal Scale, the Lengths of the fe- 
-yeral Lines may be Jaid down and meafured on the 
Paper to a greater Fxactnels, 


BrabuiG oe IV, 


Shewing how to make the Plot of any Field or 
Enclofure, onthe Paper fixed on the Plain Ta- 
ble, by going round the fame, and taking Off- 
_ Lets tothe Bounders, &c. 


HE former Method of pl anting the Table 
4. «at one Station or more, in the Middle of the 
Field, and meafuring from thence the Diftance to 
every Angle, is eafielt for a Beginner, but is not 
convegient in many Cafes ; becaufe he may be hin- 
dered by Furze, Water, €c. from meafuring the 
Lines to all the Angles ; and in many Fields where 
the Fences are as irregular as the Side @e in the 
Field, Fig. 25. he will be obliged to meafure a 
great Number of fuch ig siae 


*Tis 
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? Tis therefore beft to plant the Inftrument at the 
: moft remarkable Angles, and meafure round the 
Field; for by this Method all Sorts of Land may ’ 
be meafured (fo the Plan be not too large for one 
Sheet of Paper) either within or without the Plot, ' 
as Convenience fhall determine. 

Note, This Mark © always reprefents a Station, 
haw. a prick Line reprefents the Station Line, 
a black Line the Boundary. 


~~ Let Fig. 25. reprefent a Field\to be plotted by - 
the Plain Table. 

| Firf, fet up a Mark at a, and draw a Line on the 
Table, to reprefent 24 in the Field ; then mea- 
fure the Diftance to the Hedge from © 20 Links, 
which fet from © tof; alfo meafure the Diftance 
from © a, to O4, 840 Links, which fet on the 
Line ad. | 

Having drawn the Line a4, place the Table at 
b, and lay the Edge of the Index clofe to the Line 
a6,and turn the Table about till you fee the Mark 
at a, and there {crew it faft; thenturn the Index 
about on 4, till you fee a Mark at c, and draw dc, 
with the Point of the Compaffes, or a black-lead 
Pencil ; alfo direct the Sights to the Barn, and 
draw the obfcure Lined z, not regarding its Length 
fo it be but long enough. 

When the Needle hath fettled, take Notice what 
Divifion in the Box it points to, for to that Divifion 
it a at every Station through the Plot, if 
your Work be true, andthe Needle good, as afore- 
faid ; but becaufe itis not convenient to truft to the 
Needle when wecan do without it; I fhall here lay 
down a furer Way to correct an Error, before it is 
communicated to the following Part of the Work. 

In the next Place, meature the Diftance from © 3° 
to the Hedge 17 Links, which fetfrom © to g, and 
draw the Boundary , fg; alfo meafure the Diftance 

D 4 from 
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trom © to.4; which fet on the Paper from: oto 4, 
and continue the Bounder f b> ia cpa Line,’ as 
you feé in the Field. ‘t 

Remove the Table fates i, pare fet up a Staff 
with Paper thereon.in the Hole, aver which the 
Center of the Table. ftood, according to»former 
Directions, and meafure with the Chain from b to- 
wards ¢ ; but when you come over-againft the Bend 

in the Hedge at z, meafure the Diftances from the 
Chain Line dc to that Bend 7 Links, which fet 
from the Chain Line 4c toz; and draw the Boun- 
dary i 4, through 4, till it cuts the Boundary f g, 
conftituting that Gabon of the Field. Meafure on 
toc 620 bende which fet from Sto c. 

_ The Reafon why we made the Station 4, fo far 
from the Corner, is to avoid planting the Inftru- 
ment too often ; for if we had continued the Station 
Line a 4 into the Corner, we muft have made a- 
nother Station at 7, otherwife we could not fee to 
the Angle atc; for the fewer Stations we make, 
the exaéter will be the Work, as aforefaid. 7 

Now inorder to examine the Length of dc, and 
alfo its Pofition in refpect of ¢ 4, do thus: Plant 
the Inftrument at c, and lay the Index on the Line 
bc, and by turning the Inflrument about, direét 
the Sights to.4, and there fcrew it faft ; then turn 
about the Index on the Point cj towards the Mark 
at the Angle a, in the Field, and if the Edge does 
not cut the Point a in the “Table, the Line 4c is 
falfe, either in Pofition or Length, and therefore 
muft be corrected before you proceed. 

The Line 6c being truly laid down , and the 
Table itanding atc, in the fame Pofition, lay the 
Index to the Point c, and turn it about thereon, till 
the Hair in the Sights cuts the Mark atd, and draw 
the Linecd, allo Tdired the Sights to the Middle 
df the Barn; the Index being ‘wmned about on the 

fare 
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fame Point c, and'drtaw the obfcure Line ¢ x, crof- 
fing the other ob{cure Line 6 25 fo fhall the Point 
of Interfection determine the Situation of the Barn- 
inthe Middle of the Field, which you may prove 
by meafuring on the Ground thereto, from any Part 
of the Field. 

‘Next meafure the Diftance from the @ ate tothe 
Hedge 6 Links, which fet from © to&, and draw 
the Boundary 7, continuing the Line through é ; 
alfo’ meafure the Diftance to the other Hedge cl, 
from’ ¢, 15 Links, which fet off tol. 

Remove the Table frome, and place a Mark 
there, and meafure the Diftance from c tod, 481 
Links, which Diftance fet on the Line cd; then 
plant the Table at d, and having laid the Index on 
cd, turn the Table about till you fee the Mark at c, 
and then fcrew the Inftrument faft. 

“Next examine the Length and Pofition ofc d, in 
refpect of dc, as before directed; then turning the 
Index about on d, direct the Sights to e, and draw 
the Lined e; fet off the Diftance from Od to the 
Hedge at m 10 Links, and from m draw the bound- 
ing Line m/, continuing it ftrait through J, till it 
croffes 72, as you fee it do in the Field. 

Leave a Mark at d, and plant the Table ate, 
having firft meafured the Length of de 364 Links, © 
which fet on its proper Line from d to e; on which 
Line de lay the Index, and, turning the Table a- 
bout till you fee the Mark atd, there {crew it faft; 
and having proved the Line de to be truly laid down 
in refpect of ¢d, turn the Index about on e till you 
fee the Mark aia, and draw the Line e 4, which 
will cut through the Point ata: Alfo direct the 
Sights to the Angle p, and draw © p: andtog, 
drawing © on the Paper. : 


Then 
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Then meafure with the Chain’ the Diftances op» 
and ©4q, fetting thofe Diftances on their proper | 
Lines, and drawthe Boundary p 0, and gp. 

_ Now meafure on the Linee a, and when you 
come againft the Bend in the Hedge atr, meafure 
the Diftance from the Chain Line ea to that Bend 
8 Links; which fet on. the Paper tor, and draw 
the Boundary gr. 

Inthe fame Manner meafuring on the Line e a, » 
fet off the Diftances from the Chain Line to the 
Angles in the Bounder s and ¢, and draw the Boun- 
daries rs, st, and¢ f, which crofies the Line gf, 
near f ; and when you have meafured the Line ea, 
on the Ground, you will find it of the fame Length. 
as that before drawn on the Paper. 


If the Diftance from the Station to the Bends in 
the Hedge be great, ’tis the fafeft Way to plant the 
Center of the Table over the Station Line, as at w ; 
and, laying the Index on the-Line e a, direé&t the 
Sights toe, ora, by turnjng the Table about, and 
in that Pofition {crew itfaft ; then direct the Sights 
to the Bends in the Hedge, as, tos, or ¢, drawing 
Lines towards them, and fetting off the Diftances 
in the fame Manner as is done from © e. 

In order to examine the Lengths and Pofitions of 
each Line before you proceed on to the next, if you 
do not think it convenient to leave Marks at all the 
Stations round the Field; if youturn about the In- 
dex on the Point, reprefenting the prefent Station, 
till you fee any one of the Marks before laid down, 
and if the Edge of the Index cuts that Point on the 
Paper, your Work is right; fo you might have left 
a Mark at the firft Station a, and by that prove the 
Lengths and Pofitions of all the other Lines, as. 
well as by the laft but one you pafled by. 


But 


Sed. 4. The Pradical Surveyor. 43 


But if you could.not fee the Mark ata, at all the 
other Stations, you may make ufe of any other 
Mark, as fome Part of the Barn ; or you may fet 
up a Mark in fome convenient Place, from whence 
you can fee all the Angles. 

But if the Mark you laft ufed is at too great a 
Diftance from you, or lies almoft in a ftrait Line 
with that you laft laid down ; then ufe fome other 
Mark in its Stead, whofe Pofition you have before 
found at one of the foregoing Stations, 
~ Or, inftead of a Mark thus fet up, you may ufe 
any remarkable Tree, Steeple, Sc. that is not at 
too ereat a Diftance from you, whether it be in the 
Land you are then furveying or not. 


How to meafure an inacceffible Diftance. 


. Laftly, in the fame Manner as you found the 
Pofition of the Barn in the Middle of the Field, 
Fig. 25, you may meafure any other inacceffible 
Diftance ; fo if the Barn was fo fituated that you © 
could not come nearer thereto, by reafon of Water, 
or other Impediments, than the Line 6 ¢, yet you 
would know its Diftance from 4 or ¢. 

The Inftrument being planted at 4, and the Sights 
directed to a Mark at ¢, and alfo to the Barn; and 
the Lines Jz, and & c, drawn on the Paper as before 
direéted ; then the Inftrument being removed from | 
b, and planted atc, and the Sights direéted toa Mark 
left at b, and alfo tothe Barn; and the Linec x, 
alfo drawn on the Paper, cutting the other Linedz: 
Then fhall the Point of Interfection determine the 
Diftance of the Barn from 4 or ¢, which you ma’ 
‘find by meafuring from 4 orc, orany other Part e 
the Line 2 c, by the fame Seale with which you lai” 
down the Line é ce. 

-Butit is convenient to make the Stations 5. and« 
at fuch a Diftance from one another, that the Angle 
; | at 
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at the Point.of Interfeétion may not be too Acute, 
left you be not able to miciehie nicely the Faia 
of Laterfection. 


If Fig. 25. was a Wood, fo that you could not 
meafure the Station Lines within, you may as well 
make them on the Outfide; for the Plot will be 
the fame, only the fmall Pieces of Ground between 
the Station Lines and Boundaries are excluded by 
the Boundaries from being any Part of the Plot. 
Particular Directions in this Gafe are needlefs ; 5 fee 
the Figure. 

.. When you are about to meafure a Plot of Land, 
and in doubt whether it will lie on one Sheet of Pa- 
per, you may place a Line or two crofs the Plot, as 
you walk about to chufe the moft convenient Sta- 
tions (reckoning fo many Steps to a Chain, as you 
find by Experience carries you a Chain’s Length) 
and thereby guefs what Scale to make ufe of. 

It is alfo convenient to make a particular Remark 
at the firft Station in each Field, that, you may rea- 
dily find ic when you come round to it again, inor- 
der to clofethe Plot. 

Alfo as foon as you have drawn the Plot of a 
Field, itis neceflary to write the Name fomewhere 
in the Middle thereof. 

There is another Way of Plotting a Field by the 
Plain Table(though fcarce fitfor Practice) by mea- 
during one Line only, which in fhort is this : 

_. Plant the Table at a, Fig. 26. and direét the 
Sights to the feveral Angles round the Field, keeping 
the Index clofe to the Point a, and by the Edge 
thereof draw a Line towards every Angle; then place 
a Staff at'a, and plant the Table at the other Sta- 
tion b, meafuring the Diftance between the two Sta- 
tions, which Diftancefet on the Line ad; lay the In- 
dex on the Line 4 a, and turn the Tabie about till 
_ you fee the Mark at a, and fix there the In‘trument, 

Then 
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Then lay the Index to the Point 4, and turn jr 
about thereon, directing the Sights to the feveral 
Angles round the Field as:before at a, and towards 
every one of them draw a Line, which will interfeé& 
‘the Lines before drawn at a; fo thall the Points of 
Anterfection determine the Place of all the Angles 

sound the Field, and Lines drawn ‘from Point to 
‘Point fhall give the Boundaries of that Field, 

~ But if you be notvery exact and curious in draw- 
‘ing the Lines, and alfo if the Stations are not con- 
-trived in fuch Italie as may prevent the Lines in- 
“terfecting one another at very acute Angles, Je 
_ commit grofs: Miftakes, 

- And here it maybe obferved“ in this as well’ as 
any other Cafe’ of the like Nature, that°all Things 
‘that’ ate to bedetermined by ‘the IntetfeGtion of 


right Lines, ‘are beft determined when thefts Lines 


anterfect’ each’ “6ther “neareft- right’ “Ang! es: “And 
therefore: wher Trianeles ‘are - ‘laid ‘down from one 
“given Side, and the: ‘Length’ 6? Pofition of the other 
‘two, ‘and thele ‘two hake with each ‘other a fmall | 
“Angle, it is difficult’ to determine the. Point where 
they Saige 7 gee as it ought to be. 


+ E sh Hh serge 


"Sheng bow to “petite? any. pea a Land " 
will oi: ; the Chain PUB AA Yo 
' ~ H Os E who are not farts kipr es with: boi a 
ftruments, may make a Shift to Hicabh iis 
Piece of Land-by the Chain only, after the follow- 


_ ing Manner, though. it be tome What laborious: and 
TES ca Be 


4 
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Let Fis io. 22. reprefent a Field, wif Content in Actes 


is defired without any Piet thereof. 
Firft, Set up Marks (or upright Sticks), at the 


feveral Angles A, B, C, D, E, FG, H,.1; and ob- 
ferve as you go along, betwixt which Angles j itpwill 


be moft convenient to run. a diagonal or: bafe- Line, 
as the Line AE; fothat a Per pendicular from the 


-oppofite Angles as B and I, may fall upon this Dia- 
-gonal or Bafe in a convenient Manner :, And Nore, 


it is beft to make the Ba/e the longeft diagonal Line 


in‘a Trapezium. or the longeft Side of a “Triangle; 


for then the Perpendiculars.. will-be fhorter, -which 


_in this Method of Surveying isan Advantage. >» 


“Having a Sheet of Paper.in.Readinefs, on.which 


to draw bes Eye- draught of the whole Work, make 


. fome Mark near the Angle at Ajand lay the Chain 
_ thereto, ftretching it in a ftrait. Line towards the.op- 
* pofite Angle. E; then draw a ftrait Line on the 


Paper to reprefent the Line A.E, which -you are 


_about to meafure ;..and pr oceed.with the Chain, fo 
~ wards the Angle E. 


When you at meafured | % Cholaas on the tive 
AE, you will perceive yourfelf almoft over-againft 
the Angle B; therefore having laid the Chain a fifth 


Time, Yet down. an Arrow at the End of the Chain 


“next Ey and let ir lie on the Ground in the Direétion 


é. 


of AE ; then See to find a Point in the 

Bafe AE from which a right Line drawn from the 

-AngleB, may ftand at right Jingles upon, the Bafe 
EK. 


~»« For: this- Purpofe provide a fmall Brafs Croks, 
Lwith four plain Sights thereon, havinga Socket 6n 


the Backfide, which put on the Head of a fhort Sraff, 
and fet the Staff in the Ground clofe to the Chain ; 
then fet two of the Sights in the Direction of A E, 
by tae backwards. and forwards scons 
ignts 
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Sights till you can fee the Mark in each Angle A 
and E.; fo thall the Mark in the Angle B be feen 
t hrougly the other two Sights, if the Staff be fet in a 
Perpendicular from B , ‘but if not, move the Staff 
backwards and forwards by the Side of the Chain, 

in the Line A¥, till through two of the Nicer you 
fee A and E, and through “the othier two the Mark 
at B.; then will the Staff be det ia the Point ai fe 

But, if you have not fuch a.Crofs, geta Bit of 
Board made’exattly fquare, in form’ of a fquare 
‘Frencher, and from Corner- to Corner: draw ftrait 
Tuines thereon ; then ftick a Pin faft-and upright in 
the Line near every Corner, and make an Hole | in 
the Middle of the Board, fo that you:may turn it 
on the Head of a‘Staff; this, for once; ie dupply 
the Want of the Crofs. 

Having found the Point a in the Line AE, ehbie 
fet’ down a'Staff, and take Notice how inany Chains 
and Links it is diftant from A, viz. 418 } the refore 
apply a Seale te'the right Line on your Eye. drau chit, 
and near 418 make 4 Mark ata ;\ but you need not 
regard whether’it be exact or not, fo it be within 
20-of 30 Links, becaufe the true Tenge ‘of ‘each. 
dine are meafured on the Ground. 

“Thén meafure on the Ground, ina’ firaié Tin! 
vi neareft Diftance between 2 and B: 600 Links; ‘and 
erect af Perpendicular on. “ Point @ on the Paper, as 
neaftas you can gueis, by apdlyine the Bad: ar ae 
Sealé to the Line a AS ‘aie by. the Edge chereof 
draw'the Line a B, fetting clofe thereto 600) Links} 
the Length of the Perpendicular ; > but you' ded 
not revard whether the Line ¢ B on the Paper bé 
made of its juft Length or not; but only that the 
Form of the Eye-draught may bedtomething like 
that of the Field, a Refemblaice ther eof being all 
that i is requifite i in this Cafe. 

- Next return to the Arrow, and aeakaes forwards 
on the Line AE till you are near againit the An- 


gle 
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gleI; and by a few Trials you will, find the Point 
eat the Diftance of 616 Links from A, Then mea- 
fure the Perpendicular ¢ 1, and fet the true Length 
thereof 368, clofe to its Reprefentative on the Hye- 
draught, 

Now look cage the Fences AB and AJ, 
and becaufe they: are ftrait Lines, draw B.A, A L, 
on the Eye-draught, , fo is that Side of the B ield 
finifhed. 

From e proceed. with the Chain ina-ftrait ion tO 
E, and you will find the whole Length from A. to 
E to be 13475 Links : Then make that right Line 
on the Paper nearly the Length of 1375, and draw 
the right Lines E Band E[, cutting the Ends of 
the Perpendiculars ¢ B andel: So thail the greatett 
Part of the Field be exprefied on the Hapeis by the 
Trapezium A B ELI. 

. From E meafure.ina ftrait Line somnsrls C, and 
when you come:to J, meafure : the Perpendicalas 
bD 6o Links ; ; then meafure out the Line EC to 
C 800 Links, and.draw the SidesE D, D C,,on 
the Eye- draught, to the Extremity of the Perpendis 
cular dD. Nowmnumber the Angles round the Field, 
and if you can fee. the Marks at. each, compare 
them with thofe on. the Eye-draught,. and, thereby 
difcover what Part.of the Field, you have aareadty 
meatured, and. what. remains to be done. . c 
1n thefame Manner as you meafured the Tia 
EDC, .meafure the Triangles. E F.G and G H44 
then:if there be fo. many Angles expreffed on the 
Eye-draught, as, there are Marks at, each Angle 
round the, Field, and if the true Length of cach 
Bafe and Perpendicular, as meafured in the Field, 
be jexpreffed on the Reprefentative .of the Eyes 
draught, you may proceed to caft up the Work. ) — 

The fame Lines in the Field, Aig. 22. are imeas - 

{ured on the'Land with the Chaits as we fhould have 
, , done 
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done on the Paper, with the Scales ifthe true Plot 


of the fame Field had been firft made by the Plain 


Table or other ftanding Inftrument; and therefore 
miuft be caft up in the fame Manner, for you have 
the true Length of each Bafe and Perpendicular 


| Be on the Fye- -draught: So the Sum of the two 


erpendiculars 4 B, and el, multiplied by the Bafe 


“AE; alfo the Bafes and Perpendiculars of the other 


tee 


three “Trianeles multiplied together, thefe four Pro- 


“ducts added into one Sum, the Half thereof will 
‘be the Content of the Field, Fig. 22, in fquare 


Links, which redtice into Acres, &c. as directed 
if Sect, a: 
This Method of meafuring a Field by the Chain 


4s only proper for plain, level Ground, and fmall 


‘Enclofures : But even then, if the Fences are very , 


irreeular, it is better to go puna and meafure the 


. Angles ; ; taking Off- fers from the Stacion lines to 
- the Fences, - 


Indeed if the Fences be tolerably regular (but 


"there are irlany Fields, whofe Sides are not fo ftrait 


as fig. 22.) you may make a Plot thereof tolerably 
well, by obferving at how many Chains and Links 
the Perpendiculars join the Bafe of the Triangles or 
Trapezias, and erecting Lines on thofe Points per- 
pendicular to the Bafe , ~ which being made of their 


~ true Lengths, as meafured on the Grount: the Sides 


of the Field may be drawn from the Extremities of 


“the Bafe to the Eind of each Perpendicular. --Alfo 


obferve, if any of thefe Bafes be more than 10 


| Chins, leave a Staff at the tenth, and take the Di- 


rection of the Line by that Staff, becaule the Station 
will be at too great a Diftance ; and, if the Length 
be 20, fet up another Staff, and fo on. 

Or, you may make a Plot of the Field, Mg. 22. 
without meafuring the Perpendiculars, after the fol- 
lowing Manner ; hich I take to be abetter Method 
(at leaftin many Cafes) than.the preceding. 

E i, Mea- 


7 a ree 
x the 
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1. Meafure the Sides AB, BE, EI, IA, and 
the Diagonal A E of the Trapezium AB EI, which — 
note on a Piece of Paper; and note alfo at how 
many Chains and Links the Point C in the Line EB > 
falls from EF or B, according to which End of the” 

Line E B- you began meafuring : After the fame 
Manner write down where the Point G falls in the 
Line EI ; next, meafure the Sides ED, DC ; EF, 

.FG, andGH, HI; and then the Work that was to 
be done, and the Field is finifhed. But becaufe the 

_ Angle ADC is very obtufe, and lies but a little 
Way from the Bafe CE ; inftead of meafuring the 
Sides ED and DC, I would chufe rather to find the 
Point 4, and mealure the Length of the Perpendi- 

| cular. dD ; and for the fame ReafonI would mea- 
fure-the Perpendicular c's Alfo for a like Reafon, 
inftead of meafuring the Perpendicular I d, I would 

-meafure the Sides GH and HI, as before directed. 
For this fhould be always ~remembered, that the 
more Dimenfions. are taken in the Field, the truer 

- swillbe the Area of the Plot. Every Surveyor there- 
fore fhould meafure as many Lines and Perpendicr= 

-dars as poffible with his Chain, and not truft more 

to Angles than is-abfolutely neceflary, as they are 

- very; fabject to lead him into Error, . If you cannot 
come clofe to the Fences, you muft take Oft-fets, as 

. dire&ted in the laft Section. The Dimenfions of the 
forefaid Lines. being thus takan, you may make a 

Plot of the faid. Field after the following Manner. 

. Having drawn a Linecrofs the Paper, -lay thereon 
the,|Length of AE. taken.irom a Scale of equal 

». Parts s,then-from the fame Scale: take the Lengths 

“of AB, EB, -and..therewith form, the Triangle 
ABE (by the Directions.in Page 14.) After the 
efamé: Manner, with. the Sides ET, AI, upon the 

| Bafe AE, make'the Triangle ALE; then will the 
bcFrapezium’ A.B EF. I be compleated. . Now. there 
remain to -be, done,-only the Triangles EDC, 
aah > EF G, 


‘ > 
or ae ~ 


eb de] 


8 a Te 


— 


—. 


a. 


hese 


“- 
= 
- 
wen 
~ 
- 
- 
< 


4 
ae... 

a aan, 

‘ Te 


‘ 1 


I“. 


b 


nat heen ee 


= 


eee ee 


fig. 


' 
1 
' 
1 
1 
' 
! 
' 
J 


of 


Beet. 3§ = The Praétical Surveyor. Sr. 


EFG, andGHI, which may be compleated after 

the fame Manner, or the Triangles EDC and EFG 
_ may be made by Help of the Perpendiculars  D 
andc F, according to which Method you took in - 
meafuring them. The Field being thus laid down 
upon Paper, the Contents of it may be found by 
«Sect. 3. of thisChapter, 
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Of the Theodolite: And the Ofe thereof 
in Jurveying a Field, by taking the 
Angles which the Fences make with 
each other. 


S\wa DSO 


mae HE Plait wT able j is very ufeful for tak- 
a Va ing the Ground- Plot of Buildings, and 
Io meafuring Gardens, or {mall Enclofures, 
Ca KD where the Shortnefs of Lines, and Mul- 
tip! icity of Angles would be apt to breed Confu- 
fion in protra acting ; but by no Means fit for fur- 
veying large Traéts of Land; becaufe the leaft 
Moifture, or Dampnefs in the Air, makes the Pa- 
per not only fink, but run up when dried again, 
and thereby the Lines drawn thereon are difordered, 

making the Content lefs than it fhould be; and, in 
the leaft Rain or Mift, the Inftrument becomes al- 
together ufelefs. Alfo, when the Plot proves larger 
than will lic on one Sheet of Paper, there muft more 
be pieced thereto with Glue or Patte, which wetting 
only fome Parts of the Paper, is liable to the afore- 
faid Inconveniencies ; neither can feveral Sheets of 
Paper be joined together after the Plot is drawn 
thereon, fo as to meet exactly, and lie fo flat as it 
ought todo. And if to thefe Inconveniencies be 
added the Tedioufnefs of cofapleating the whole 
Plot in the.Field, when a Surveyor has his Afiif- 
tants 
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tants about him, we fhall have Objections enough 
to induce any Perfon to make ufe of fitter Inftru-_ 
| ments. 


hs OES a SR 5 
The Defcription of the Theodolite. 


1H Ule of furveying Inftruments, by what 
Name foever they are called, is to meafure 
horizontal Angles ; and for this Purpofe the impler 
they are made the better, as being eafier managed, 
and lefs liable to be outof Order: Befides the Plain 
Table (whole Ufe is properly no more that what may 
be performed by a Joint-Stool having an Index to 
turn it upon, though may be not fo readily) feveral 
Kinds of Inftruments have been made for furveying; 
as the Semicircle, Perambulator, and fome others ~ 
_ with hard Names which I cannot at prefent recol- 
leét ; but all thefe are contained either in the TAeo- 
dolite, or differ from it only in Name. Alfo the 
_ Theodolite itfelf, notwithftanding the Simplicity of 
that Inftrument in its own Nature, hath undergone 
various Alterations, which {till were called new Im- 
provements : It would be needlef§ to attempt enu- 
merating all thefe , it will be fufficient here to de- 
{cribe fuch an Inftrument as may be moft fimple 
and fit for Practice. 
~The Tueopouire is a Circle of Brafs divided 
into Degrees, which are all numbered one Way (and 
commonly from the Left to the Right, fuppofing 
yourfelf to ftand in the Center) to 360°, vide Fig.27. 
An Angle cannot properly be fo great as 180 Deg, 
But the Limb of the Theodolite is numbered to 360, 
_ that it may readily exprefs the Arch within the 
Field that reaches from any two adjacent Sides one 
to the other ; by which Means the Diftinction of 
: ae what 
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what is called in thefe Cafes external and internal 
Angles is avoided. As atthe Angle g Fig. 28. the 
Arch, reaching between the two Sides forming that 
Angle, contains within the Field 233 Degrees. I 
have {een fome of thefe Inftruments of various Sizes, 
from 4 Inches Diameter to 20 or24. But about 
9 or 10 Inches Diameter I take to be a good Size. 
This is big enough for the Purpofe of Surveying, 
and is likewife portable. Upon the Center of the 
Inftrument is a moveable Index, having on the 
Middle a Compafs Box, with a Needle of about 4 or 5 
Ynches in Length, which is covered with Glafs to 
preferve it from being difturbed by the Air. Within 
this Box is a Brafs Ring divided into Degrees, which 
are always numbered the contrary Way to the De- 
grees on the Limb of the Inftrument. The Index 
reaches as far as the Divifions on the Limb, having 
on the End of it a fine Line to cut the faid Divi- 
fions ; alfothe End of the Index is ufually fo di- 
“vided as to point out on the Limb every Minute of 
a Degree, which is near enough for the Purpofe of 
Surveying. Sometimes there is a Line drawn. on the 
Oppofite End of the Index, which may ferve to exa- 


mine the Inftrament by, and whether the Index 


' turns exactly round the Center, Upon the Index 
are ufually fixed two upright Plain Sights, like thofe 
defcribed in Seé: 2. Chap. 2. as belonging to the 
Index of the Plain Table; alfo underneath the In- 
itrument are fixed two other Sights, exactly like the 
former, at the Points of 360 and 180. But thefe 
laft are needlefs ; alfo, inftead of Plain Sights, I 
think it much better to have a Fele/cope over the 
index, having in it a vertical Hair to cut the Ob- 
ject. The Telefcope muft have fome Motion up 
and down ; and it had be{t turn upon an Axis fixed 
at right Aneles toit.. Alfo in meafuring hilly Lands 
it would-be ufeful to have an Arch with Degrees, 
fhewing the Elevation or Depreffion of the Index ; 

a. | ‘Bue 
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But this ought to be done in as fimple a Manner as 
poffible, without embarraffing the Inftrument with 
unneceflary Work. 

The Index ought to move eafily and without 
fhaking ; alfo the whole Inftrument fhould be frm 
and fteady. 

The whole Inftrument is fixed upon a three-leg- 
ged Staff, after the fame Manner with the Plain Ta- 
ble: Alfo there is commonly (if not always) an- 
nexed toit a Ball and Socket. The Head of the 
Staff had beft be of Brafs, becaufe Wood is liable 
to fink and fwell, and by that Means to fhake. 
The Inftrument when it is ufed ought always to, be 
pretty nearly horizontal ; otherwife the Angles 
meafured by it will not be true ; but it is difficult 
to judge when it lies in this Pofition, efpecially when 
it ftands upon uneven Ground. Therefore fome 
Kind of Level ought to be annexed to the Inftru- 
ment; a fhort Plumb-line fixed properly under- 
neath may do very well, for here no great Exactnefs 
is required; or there may be two fhort Bubbles fixed 
inthe Compafs-Box at right Angles to one another ; 
but then there muft be fome other Method for ad- 
jutting the Inftrument, than by opening the Legs. 
This may be done very well by what the Inftrument 
Makers calla Rack; but the two Plates, witha 
Ball and Socket between them, fixed to the Head of 
the Staff, is a better Way. In the upper Plate are 
four adjufting Screws, bearing upon the lower one, 
by which the Inftrumeat may be readily brought to 
its right Pofition. 

The Inftrument ought to turn eafily upon the 
Staff, and without fhaking, and alfo there ought to 
be fome Contrivance to faiten it readily in any Pofi- 
tion, without twifting it to one Side. The common 
Way of aScrew turning againft the middle Pin is 
not a good Method, and. by'the new improved Way 
(as itis called) of drawing it down upon a Cone,:a 

4 imall 
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{mall Force will tura it round out of its Place, if 
great Care be not taken. Inftead of thefe Methods, 
it may be eafily faftened by two crooked {mall Bars 
of Brafs fixed to the Socket; fo as to grafp the Cen- 
ter Pin in four Places or Points. This Method will 
not be liable either to turn the Inftrument to one 
Side in fattening of it, or of letting it turn round 

when the faid Brafs Bars are once {krewed. 

The fame Staff may alfo ferve for a Plain Table, 
a Spirii-Level, &c. 
_ If what hath been here faid concerning the Tsheo- 
dolite may influence the Inftrument- Makers, i it may 
prove of an Advantage to Buyets who are often 
unacquainted with the ~ Nature of Inftruments. 


The Manner of taking an Angke with the T. Leodolite. 


Let the Circle Fig. 2'7. reprefent the Limb of the - 
Theodolite, and let CA, CB, reprefent two Sta- 
tion Lines in the Field. Having epee the Center 
of the Thodolite over the angular Point C, being 
the Index to 3608 ; then turn the Hhdiairenit about 
till you fee the vertical Hair in the Telefcope (or in 
the Plain Sights, if you ufe thefe) cut a Station Staff 
placed at A; this heing done, faften the Inftrument, 
and turn the Index till it cuts the Staff at B; then 
the Degrees upon the Limb fhew the z DCE 
which is oppofite and équalto thez.B C A, to be 
70 deg. and fo of any other. 

The Degrees are numbered in this Manner for 
the Conveniency of having the End of the Index, 
which is next the Obferver, always point out the 
Angle. If they were to be read from the Center, the 
Obferver muit have gone alwaysto the oppofite 
End of the Index to find his Angle, This latt 
‘Method is the moft natural and intelligible to a 


Beginner, but the other is moft convenient for 
‘Fractice, — ) 


In 
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In working with the Theodolite we only mea- 
fure the Leneth of the Lines, and Quantity ef the 
Angles in the Fie ld, which we note in a Field-Book 
for that Purpofe ; and by thefe Directions we may 
draw the exact Plan of the Land, which is called 
Protracting. 

Provide a Field-Book ruled with three Columns, 
in the middle Column infert the Quantity of the 
Angles, and Length of the Station Lines ; in the 
outer Columns the Off-fets from the Station Lines 
to the Boundaries, and.on each Side note the Re- 
marks which you meet with in the Survey. 


geR Glee 1y 


Shewing the Ufe of the Theodolite in meafuring a 
Field, by taking the Quantity of the Angles 

_ which the Fences or Boundaries make with each 
other. 


HE Theodolite, as before mentioned, is ufu- 
, ally numbered on the Limb, from the Left to 
the Right, and the Box from the Right to the Left; 
and therefore the Circuit is moft conveniently made 
(according to the common Phrafe) contra folem, } 1. €s 
with the Fences on the right Hand. 

Leelee? 28. reprefent 2 a Field of which a Plot is 
defired : Firft chufe fome convenient Place therein 
to begin the Work, as at © a near the Corner of 
the F eld’: ; and fet upa Staff with a Mark thereon, 
as a Piece of Paper, or a white Rag, fo that you 
may plainly fee it atthe next Station ; then lay the 
Chain ina ftrait Line from a towards 4, having firft 
jet up a Staff at 2. 

The Chain lying in this Dire€tion on the Ground, 
meafure with the Off-fet Staff from © a the Diftance 

to 
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to the Hedge 56 Links, and enter in the middle Co- 
lumn of the Field-Book o, and in the right Hand 
Column 56, denoting an Off-fet laid off from oa, 
g6 Links to the right Hand of theStation Line. 

Meafure forwards on the Station Line a 4, till 
you come againft the next Bend in the Hedge, then 
let the Chain lie on the Ground in a right Line be- 
tween the Stations @ and 4, and with the Off-fet 
Staff wmeafure the Diftance from the Chain to that 
Bend in the Hedge 140 Links. 

Take Notice at what Length of the Station Line 
each Off-fet is laid off; as here at the Length of 540 
Links on the Station Line 1 lay an Onfet of 140 
Links ; therefore in the middle Column of the Field- 
Book enter 540, and againft it in the Column on 
the right Hand write 140 denoting that at the 
Length of 5 Chains 40 Links, in the Station Line, 
you laid an Off-fet to the right of 140 Links. 

Alfo take Notice that thefe Off-fets are to be 
meafured from the Station Line to the Hedge or 
Boundary in fuch Manner that the Line reprefent- 

ing the Off-fet may ftand at right Angles with the 

Chain or Station Line. 
_ Here I would advife a young Beginner not only 
to enter thefe Obfervations in the Field-Book, but 
alfo on a Piece of wafte Paper to draw firft a Line 
that fhall reprefent the prefent Station Line, and then 
upon that to fet the Off-fets as he meafures them in 
the Field, drawing the Boundaries as he goes along, 
not regarding the Length of any Line; a Refem- 
blance of each Line being fufficient, becaufe the 
true Lengths are entered in. the Field-Book: For 
Jaying this Sketch before him, when he protracts 
hiss Work, he will find it an ufeful Inftruction, in 
drawing his Angles, and laying the Corners of the 
Field in their true Pofition, with other little Difh- 
culties to be met with in Praétice; but, when he is 
, ace 
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 accuftomed to aright Method of keeping the Field- 
Book, this ‘Trouble may be fpared. 

Now proceed to meafure on the Station Line to 
the next Bend in the Hedge, and there take an Off- 
fet at 8 Chains 26 Links; therefore againft 826 in 
the middle Column of the Field-Book: write, in the 
next Column on the Right, 36 Links the Length 
of the Off-fet. 

The Hedge continuing ftrait to© 2, meafure up 
thereto, and enter the Length in the Field-Book 
1120, and meafure the Diftance to the Hedge 26 
Links, which enter in the Column of Off-fets againtft 
1120, and draw a Line crofs the Field-Book. 

Wow remove the Staff from J, and caufe it to be 
fet up in a convenient Place, as atc ; then plant the 
Center of the Theodolite exactly over the Hole, in — 
which the Staff {tood at 4, (by the Help of a String 
and Plummet, which you may faften under the 
Middle of the inftrument) making the three-legged 
Staff which fupports the Inftrument to ftand ‘frm 
on the Ground. Then bring the Index to 360 on 
the Limb, and turn the whole Inftrument about till 
the Hairin the Sights cuts the Staff at ¢, and there 
ficrew it faft that the Motion of the Index may not - 
caufe it to ftir from this Pofition ; then turn the In- 
dex about till the Hair in the Telefcope cuts the 
Staff atc, fo fhall the Index on the Limb fhew the 
Quantity of the Angle abc, viz. 102 Deg, 20 Min. 
which note in the Field-Book. 

Now, that you may be fure you meafured this 
Angle right, turn the Telefcope back to the Staff 
at a, and, » if the Hair cuts it, you are right ; other- 
wife. not. 

Having meafured this neds let the Staff be 
brought from a, and place’ it in the Hole, over 
which the Center of the Inftrument ftood at 4; but 
leave fome Mark at a, that you may find it ; on 
when you come cdund the Field to clofe the Pic 


ee 
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Lay the Chain from 4 towards ¢; and at@ meafure 
the Off-fet to the Hedge 20 Links; at 236 inthe 
Station Line, lay the Off-fet 36; at 428 in the 
Station Line, the Off-fetis 92; and at 796 the End 
of the Line, the Off-fet is 30 to the Corner ; there- 
fore againft 30 in the Column of Off-fets write 
Corner, denoting that the Off-fet laid ‘off at right 
Angles from the Station Line reached the Corner of 
the Hedge. 

Place the Inftrument at c, and as before directed, 
meafure the Angle bcd 110 Deg. 40 Min. which 
note in the Field-Book for the Quantity of the An- 
gle at ¢. 

When you have meafured the Angles, and made 
the neceflary Obfervations at each Station, draw 
a Line crofs the Field-Book, as you will fee in the 
Form thereof; alfo take Notice, that the Minutes 
are eftimated by the Help of Nonus’s Invention, | 
which cannot be fo well defcribed as by the Sight 
of the Inftrument; only this may be faid, that we 
can thereby eftimate the Quantity ofan Angle to 1 
Minute, which is as exact as they can be laid down 
on Paper by the Protra¢tor. 

Bring the Staff from }, and fet it as upright as 
you can atc; alfo fend another forwards tod; then 
meafure on the Line ¢ J, and lay the Off-fet to the 
Corner at 434, againft which Off-fet write Corner 
in the Field-Book ,; then meafure up to d, entering 
the Length 468 in the Field-Book. 

Plant the Inftrument at d, and bring the Index 
to 360 on the Limb ; then turn it about till the 
Hair in the Telefcope cuts the Staff at c, and there 
fix the Inftrument , then direct the Telefcope to e, 
and note the Quantity of the Angle at d, which the 
Index cuts on the Limb, wiz. 230 Deg. 50 Min. 
which accordingly note in the Field-Book. 

In the fame Manner proceed with the reft of the 
Lines and Angles round the Field, till you come to 

Station 
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Station a; but there is no Neceffity for meafuring 
the laft Angle, or even the laft Line, but for the 
Sake of proving; the Truth. “OF the Work, which 
indeed is convenient. 

When the Inftrument was bland at f, and you 
had meafured the Quantity of that Angle; the In- 
{trument remaining in the fame Pofition, if you had 
directed the Telefcope to the Tree in the Middle of 
the Field, and noted the Degrees, Sc. which the 
Index cut on the Limb; and done the fame at g, 
and noted thefe Deg. &¥c. in the Field-Book, ia the 
Column of Remarks ; you might protract the true 


Situation of the Tree in ede of any other Part of 
the Field. 


| Sce the Form of thefe Obfervations as noted in the 
Field-Beok. 


~The 
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The Field-Book. 


Angle 102.20 
O 20 
236 36 
428 g2 
796 30 | Corner 
CO 3 
e ( 
110.40 
Angle | 
434 30 | Corner 
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d@4. 
x / 
Angle 
| 230.5) 
420 20 
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pe gdiane Angle at @ had been alfo taken, we might 
examine whether the Angles were al] nightly meafu- 
ted: thus, Multiply 180° by a Number leis by two 
‘than the Number of the Anges in the Field ; then 
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if this Product be equal to the Sum of all the An- 
gles in the Field added together, it may be con- 
cluded that.they have been meafured right, Other- 
wife there muft have been a Miftake fomewhere. 
The Number of Angles in this Field is 7, therefore 
multiply 180° by 5, the Product will be 960%. The 
fix Angles that are meafured make together 840° 
20’, and,if no Error hath been committed, the 2.2 
will meafure 59°. 40’, which added to 840° 20/ 
will make the Whole Sum goo’ “But as there may 
be Miftakes committed in meafuring the Station 
Lines, (which Miftakes do not come within this 
Rule) the Surveyor had beft depend upon the clo- 
fing of the laft Line with the firft Station. If this 
happens exa¢tly, there isa very gréat Odds on his 
Side, that the Field had been meafured right : But 
if the laft Line does not fo clofe, if the. Error be 
not in the Protracting (which may..happen) the 
Field muft be re-meafured till the Miftake be found. 
Andit may bea ufeful Leffon fora Surveyor to 
protract each Day_as he goes along what he had been 
doing in the Field. This will p-event his running a 
great Length in a Miftake, which if he lets alone, 
may coft him a great deal of Labour to find out. | 


D-EB CF OER. 


The Manner of Protratting the preceding 
Obfervaticns. 


MR S the Lines are meafured in the Field by the 
Chain, and the Angles by the Limb of the 
- Theodolite ; fothe Lines are laid down upon Paper 
from a Scale of equal Parts, and the Angles by a 
Protra¢tor. 
The Protraéor fhould be 7 or 8 Inches in Dia- 
meter ; and if it be a whole Circle, which is beft for 
. Beginners, 


~ 
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Beginners, ‘it fhould be numbered into 360 Dég. 
the fame Way with the. Limb of the Theodolite j 
only with this Difference; that the Numbers upon the 
Protractor thould.ftand fo as to be tead from the 
Center. Sometimes inthe middle Bar ig a Slit about 
an * Inch long, having. one Edge a little floping ; 
this [.\dge is divided into 12 Parts, each of whiclt 
ftands for. 5 Min. , The Point denoting 6 Min. is in 
-the Diameter pafling through o or 360 Deg.andi8a 
Deg. A: Line paffing from the Center throtigh the 
Point denoting 69 Min. upon the faid Edge makes 
an Z, with the Diameter of i Deg. fo that if the Center 
of the Protractor be put to a Point in a given Lineg 
and the nits ument be ctuned about its Center, gatil 

FM 5, 15'0!3 0's 90s Ot 40’, Fc. cut the faid ‘Line; 
the Diameter of the Protractor will L accordingly form 
therewith the Angles.s’, io’, 15’, 20, or ju’, &e: 
tefpectively , then the whole Degrees may-be plicked 
off py the Limb. Thus, if I was to make anz of rh 
pene Having put the Genter. ofthe Protractor to the 
angular Point; I turn. the Protraétor about till 36 
Min, cuts the given Line, then I will make a Prick 
or: Point in the Paper exactly againft 52 Deg. a Line 
drawn through this Point will} tort, with the. given 
Line, the z requited. Thefe Inftruments, I think; 
are called by the Makers Diggonal Protraéfors ; but 
I believe they are feldom ufed by practical “Sure 
veyors, becaufe the Operation by ther is fomewhat 
tedious. 

Inftead of the common Scales, you may have one 
divided all the Way at the Edge, like that in the 
Hsonmiplect, This is wfeful and expeditious, efpe- 
cially for finding the Points in the Station Lines 
where the Off-fets come... If your Protraétcr is 4 
Semi-circle, youu may have fuch a Scale. cut on the 
outward Edge of the diametrical Bar. 

Provide a Skin of Parchment; if the Plot is de- 
fired to be on Parchment, according to the bier: 

hers 
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nefs of the Work you are about to lay down ; or i 
on Paper, let it be large enough to hold all your 
Work ; the {trong Cartridge Paper for this Purpofe 
is accounted beft by fome Surveyors. 

Having confidered which Way the Plot will ex- 
tend, draw an obfcure Line on the Paper to repre- 
fent the firft Station Line, and mark the End there- 
of witha (Fig. 28.) fo fhall that Point reprefent 
the firft Station in the Field: Lay the Edge of your 
Plotting-Scale clofe to this obfcure Line, the Be- 
ginning of the Numbers coinciding witha, and 
encreafing towards the next Station ; then lay the 
Field-Book open before you, and becaufe the Off- 
fets in the firft Length are taken at the Diftances 
0, 540, 826, 1120; therefore againft thefe Num- 
bers on the Scale, make Marks in the obfcure Line, 
clofe to the Edge of the Scale. 

This done, turn the Scale perpendicular to the 
obfcure Line, fo that the feveral Off-fets may ftand 
thereon at right Angles as aforefaid ; and apply it 
fucceflively to thefe feveral Points, end there prick 
off the Length of the feveral Off-fets on the fame 
Side of the obfcure Line as noted in the Field-Book; 
fo at © prick off 56 ; at 540, the next Length, prick 
off 1403 at the next Point, which is at the Length 
‘826, prick off 36; and at 1120, the End of the 
‘Line, prick off 36; or thefe Off-fets may be taken 
with the Compafies,from a common Scale. 

Now if Lines are drawn from Point to Point, 
they fhall reprefent the Boundaries of this Side of the 
Field; and becaufe the Hedges, efpecially in old 
Inclofures, are generally in the Form of a Curve ra- 
ther than ftrait Lines ; therefore if you draw the 
Boundaries from Point to Point with a Quill Pen 

“with your Hand only, they will be more naturally 
~exprefied, than if you lay a ftrait Ruler from Point 
to Point, (except the Diftances are very long, or 
you take’ a Multitude of Off lets ;) andto be exact, 

*tis 
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tis fometimes neceflary to exprefs the Nature of 
thefe little Irregularities in the Fences, ae a Sketch 
on one Side of the Field- Book. 

The Length of the firft Station Line ees 1205 
mark that Diftance from Oa, withod; and let 
the obfcure Line be produced each Way as long as 
the Radius of the Protractor. 

. Lay the Center of the Protractor to the Point 
© 4, and turn it about thereon, till the Diameter 
lies on the Linea 4, the Beginning of the Numbers 
on the Protractor being laid towards © 4, contrary 
to the Theodolite in ‘the F ield, 

Hold the Protraétor clofe down to the Paper i in 
this Pofition, and becaufe the Angle at 2 is 102 
Deg. 20 Min. therefore with a protraCting Pin of 
Needle, make a Mark againtt 102 Deg. 20 Min. 
clofe to the Limb of the Protraétor, through which 
- Mark from 2, draw the obfcure Line 3 c. 

So is the Station Line dc, laid down in the fame 
Direction as in the Field, and the Angle ad ey the 
fame. 

Lay the Plotting-Scale to the obfcure ae bes 
the Beginning of the Numbers coinciding with the 
prefent Station, and the Numbers encreafing towards 
‘the next; then clofe to the Edge thereof, againift o, 
236, 428, 796, the Lengths where the Off-lets were 
taken, make Marks with the protracting Pin; and 
turn the Scale perpendicular to the obfcure Line, 
and prick off the feveral Off-fets, 20, 36, 92, 30. 

And now if Lines are continued from the Fences 
before drawn to thefe Off-fets, they fhall reprefent 
the Boundaries on this Side of the Field. : 

The Off-fet at the End of the fecond Station Line, 
atc, reaches into the Corner ; but thofe at 2 muft _ 
be continued till they meet one another, and this. 

might be expreffed in the Field-Book. or Sketch, 
that you may. not miftake the Corner of the Field. 


Fe 9 Lay 
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Lay the Center of the Protractor to ¢, the Dia- 
meter being held clofe to the Line bc, and againft 
110 Deg. 40 Min. on the Limb of the Protraétor, 
make a Mark, through which draw the Line ¢ d. 

At the Length 434, in this Line lay the Off-fet 
30 Links, to which continue the Boundaries before 
drawn ; fo is this Side of the Field finifhed. | 

Note, The nextZat d being 230° 50’, fubtract 
this Number from 360, and-note the Remainder 
229° 10’; then turn the Protractor the contrary 
Way, viz. fo that the Arch may be to the outfide of 
the Field; and counting from c, make a Point at 
229° 10’, through which Point draw the Line de. . 

Or if the Protractor be numbered to 360, ‘on a 
Circle concentric to the outwatd Circle, and: the 
Numbers on both encreafe the fame Way, (as the 
Limb of the Theodolite) then, the Protractor being 
turned reverfely as above, the Angle 230 Deg. 50 
Min, may be pricked off from the inner Circle. 


But if you ufe a circular Protractor, it may be . 


laid always one Way, vz. the Beginning of the 
Numbers towards the laft Station, contrary to the 
‘Theodolite in the Field, and this in my Opinion is 
the beft Way. 

But if you ufe a femicircular Protraétor, obferve 
to lay the Diameter on that Line which brought you 
to the prefent Station , and to lay the Beginning of 
the Degrees of the Protractor towards the laft Sra- 
tion when the Angleis lefs than 180 Degrees; but 
the contrary Way when the Angle is more. - 

Soatd lay the Diameter of the Protractor on the 
Line cd, the Beginning of the Numbers being laid 
the contrary Way toc; and again{t 230 Deg. ‘50 
Min. on the inner Circle of the Protraétor, make a 
Mark, through which draw the Line de. 

In the fame Manner lay down the Angle at e, and 
draw-the Line ef, continuing the Boundaries as be- 
fore directed. 

“~ When 
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When you have marked the Angle at fj let the 
‘Protractor lie in the fare Pofition, and make a | 
Mark againft 38 Deg. 30 Mia. as noted in the Field- 
Book for the Bearing of the Tree from that Station, 
‘and through that Mark draw ‘an obfcure Line 
from f. 
.. Do the fame at.g, continuing the obfcure Line 
from. thence till it crofles that drawn from f, fo fhall 
the Interfection of thefe two Lines determine the 
‘Situation of the Tree in the Middle of the Field. 

In the fame Manner may any other inacceffible 
Diftance be meafured by the Theodolite. 

.When you have marked the Angle at g, and 
drawn the Line g a, it will cut through the Point a, 
and the Length of the Line ¢ a will be the fame as 
‘that noted in the Field-Book, which proves the 

_ Plot to be truly laid down, But if the laft Line 
had not palled through a, or was not of the fame 
Length on the Paper as that noted in the Field- 
Book, fome Error muft have been committed in. 
the Field, or in Protracting. 


BEA La kV, 
How to meafure Angles by the Chain. 


OR this Purpofe provide three round Station- 
Staffs four or five Feet longa-apiece; and alfo 

take Care that the Ring in the Middle of the Chain, 

and alfo thofe at each tenth Link, be at their due 

Pitince from the Chain’s End 

. In order to meafure the Angled oe, Fig. 29. 

fei one of your Station-Staifs as upright as you can 

ato; and putting the Ring at one End of the Chain 

Qver it, letone of your Affiftants take the other End 

F 3 in 
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in his Hand, and fretch out the Chain towards d ; 
whilft you ftanding ato, direct him to move fide- 
ways till the Station-Staff which he has in his Hand, 
be brought into one right Line with 0, d, as at ds 
and there let him leave the Staff. 

Then let him with the End of the Chain in hts 
Hand, move towards ¢; and, as before, direct him 
to plant the third Staff upright i in the Line o eat d. 

Meafure the Diflance a 4 in Links and tenth Parts, 
if lefs than one Chain, and enter them in the Field- 
Book 88-5 x 

Wien you plot this Angle, take witha Pair of 
Compafies from a large Seales the Diftance of one 
Chain; and having drawn a Right Line d a, fet one 
Foot of the Compaffes in a, and with the other de- 
{eribe an Archac_; then from the fame Scale take 
8824 Links; and fetting one Foot of the Compaffes 
ata, let the other fall in the Arch ac, and make a 
Mark at 2: Laftly, through this Mark, from o 
draw the Line o ¢, conftituting the Angle d o¢. 

Obferve to plot your Angles by a large Scale, as 
an Inch, or two Inches, and the Length of the Sides 
by a fmaller, as a Quarter or half an Inch: Alfo 
obferve, that when the Leneth of the Chord ad is 
longer than one Chain, then it is beft to Jay out a 
_Sextant, or two Sextants, in the following Manner, 
~The Manner of meafuring Angles with the Chain, 
by laying off Sextants, is deduced from this enown 
Property of the Circle; viz. Lhe Radius of every 
Circle is equat to the Chord of one fixth pate (or a Sex- 
tant) of its Periphery, 


2. Let it be required to meafure the Angle d ac, 
Fig, 30: Firft, fet up a Staff at a, and lay the 
Chain ftrait in the Direction of a 2 to f, and at 50 
Links fet down an Arrow ato; then let your At- 
iftants hold the Ends of the Chain at 0, we 4 

Why 
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whilft you with the Middle in your Hand, ftretch- 
ing both Halves ftrait, fet down an Arrow at é, 
conftituting the equilateral Triangle o ae; fo have 
you laid out the Angle o a e, a Sextant. 

But if you have two Chains, you may ( wahicly i is 
better) lay out the Sextants, fo that each Side of 
the equilateral Triangie be one Chain. | 

Now the Chain’s End being ftill held at 2, ftretch 
it through the Point ¢'to d, where alfo fet down an 
Arrow + Eaftly, meafure the Diftance from the Ar- 
row at d, ‘to’a Staff fet up one Chain’s Length from 
@ata; fofhall the Diftance du be 76 Links, and 
four Tenths of a Link; therefore enter in the 
Field-Book 1°. 764°. implying 1 Sextant and 754, 
Pate i 

In order to plot this Angle bac thus meafured, 
chufe fome Line divided into 1000 Parts, and ma- 
king this Line Radius, fet one Foot of the Com- 
pafies i in. a, and with the other defcribe the Archzz; 
the Compaffes continuing at the fame Extent, fet 
one Foot in 7, and with the other crofs the Arch’at 
d, and there make a Mark. 

Then take 764 Parts from the fame Tine, di- 
vided into 1000 Parts, which you make Radius ; 5 
and fetting one Foot of the Compafies in the Mark 
at d, let the other crofs the Arch at uw, and there 
makea M atk : Laftly, from a, draw a Line thro’ 
the Mark at #, and you will conftruct the Angle 
required. 

If you have not a Line ey is bett) actually 
divided into 1000 Parts, ufe the largeft diagonal 
Scale you have ;' fo you may take off 76 Parts ex- 
actly ; and the four Tenths you muft guefs at by 
moving the Compafles near half Way in the Diago- 
nal towards 7475 alfo obferve, the 1oth of a Link 
is meafured on the Land by the Off-fet Staff, hav-— 
ing a Link or two thereon, divided into ten Parts, 


F 4 3. If 
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3. If the Angle be more than two Sextants, asin 
Fig. 31 3 then having, as “before, laid off the Sex- 
tant ea a, let_ your Affiftants hold the Ends of. the 
‘Chain ata and e, while you with the Middle in: your 
Hand, fet down an Arrow at 5 conftituting ano- 
ther Sextanteax. 

Then the Chain being held at By lay. it through 


x, and at. the other End d fet down an Arrow 7 


Laftly, meafure d 4, which fuppofeto be 42 Links 
ane 5 Tenths ; therefore enter in the Field: Book 
» 425°, fignifying, 2 Sextants and 425 Parts. . 

Tf you would protract the Angle of Fig. 31 
with the Length of the Line divided into 1000 
arts, def{cribe ‘the Arch iy, and thereon. Jaya n, 2d, 


‘each equal to the Radius or divided Line : ; and a : 


terwards lay 425 equal Parts from d to a, and draw 

a4; which gives the Angle required. 

Obferve, if you were about to meafure the An- 
gle, Fig. 31. and had fet up one of your three Staffs 
where the Station-Lines meet in the angular Point 

a, another at i, and the other-at #, in he Lines a 8, 

a ¢; before you proceed to meafure the Angle iat, 

you muft be fure that the ‘Staffs at a, 2,. ani b are 

exact] y in the fame (trait Line ; and alfo the Staffs 
at A, Us and the Mark at ¢, in another ftrait Line. © 

So when the Staff at @ is planted as nearly per- 
pendicular as you can, move yourfelf backwards ; 

the farther the better, - till you fee the Staff at a, 

and that at 7, in one {trait Line with the Mark at 

6; there ftand, and direét your Affiftant to place 

his Staff, fo that the Staff at.@ exactly cover that 

at f, from the Top to the’ Bottom. 
Note, You muit take Care that the Stafis are up- 
right, fo as to lie in the fame Plane, 


if an Angle be external,. and fo contain more 

than three Sextants, as ba, Fig. 32. putthe Ring at 
pne End of the Chain over the Staff at a, and taking 
the 
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the other Bd in your Hand, ftretch out the Chain 
vat length towards, d, and move fideways, till you 
perceive yourfelf in a Right-Line with @ 4, and 
‘there at the End of the Chain fet down an vow 
at d, fo that d,@, are in the fame right Line ; 
then fet down the other Staff atc, at the End of 
one Chain alfo ; fo that the Staffs at a and c be in 
the fame Plane with the Mark ate. Now meafure 
the Angle da c, inthe fame Manner as aforefaid, 

and to it add the Sextants, fo will the Sum be ie 
Meafure of the external Angle dac. 

So if the Angled ac, be 947, then will the ex- 
ternal Angle 6 ac, pe 3 y Sextants, 947 Parts; and 
if the Angle dac, be 1°. 947, then da ¢ will be 4°, 
947, Be. 

When you sotae the evieridl Angle ba. é, firft 
continue the Line # as then from the Angle fub- 
traét 3 Sextants, “and make the Angle dae, equal 
to the Remainder. 

Bue if you go on the aut of a Field or Wood, 

you may then “work as though you were within the 
Wood, by meafuring the Angle vertically oppofite 
to thofe that are internal : So in fig. 33. if you 
meafure the Angle o au, inftead of 6 ze, it will do 
your Bufinefs ‘when you come to protraét, as well 
as if you had meafured ba e on the Infide ; for, if 
two He aae crofs one another, the contrary or 
vertical Angles are equal. Euclid, 15. 1. 

Angles meafured by the Chain, may be laid down 
by a Protractor made on Purpofe, having Sextants 
and Links divided thereon ; andthen to be ufed in 
the fame Manner as other Protraétors. 

~The Manner of keeping the Field-Book, isin all 
Refpects the fame as that ufed in the 2d Seé. of this 
Chap. except that when the Angles are meafured by 
the Theodolite, you note the Quantity of each by 
Degrees and Minutes : In this Cafe, when meafured 


by the Chain, you note the Quantity by Sextants 
and Parts, “So 
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So if you were to meafure the Field, Fig. 28. by 
the Chain; inftead of noting 102° 20’, for the 
Quantity of the Angle 4, you muft note 1 Sextant 
734 Parts ; and inftead of 230° 50’, for the external 
Angle d, you muft note 3 Sextants, 886 Parts ; 
but the Station Lines, Off-fets, &c. will {till be 
the fame. 

There are other Ways of working with the Chain ; 
but thefe before mentioned are the beft and exacteft, 
and contain as much Variety as any one will com- 
monly put in Practice ; You may alfo thereby mea- 
fure an inacceffible Diftance, and do feveral other 
Things ; but thefe are only for a Shift, when we 
have no other Inftruments : And the fame may be 
faid of meafuring Angles, 


SECT V. 
Of the Circumferentor. 


HE Circumferentor is only a Compafs-Box 

and Needle, having two plain Sights perpen- 
dicular in the meridian Line of the Box ; or, in- 
ftead of the plain Sights, a Telefcope may be 
mounted over the Box, fo that it may be elevated 
or depreffed to an Object as there fhall be Occafion. 
This Inftrument is fupported by a three-legged Staff, 
like the Theodolite and the Plain Table. If the 
Index of the 'Theodolite be taken off, and fitted to 
a three-legged Staff, it will then be a perfect Cir- 
cumferentor: So that he who hath the former of 
thefe Inftruments, hath the other alfo contained in 
if. | 
In furveying Harbours, Sea-coafts, Counties or 
large Commons, where the Lines are very long; 
or thick overgrown Woods, where we may be 
forced to make a Multitude of Angles, andthe Sight 
of the two Lines conftructing the Angle, may be 
hindred 
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hindred by the Brufh or Underwood ; in thefe and 
fuch Cafes, where no great Exactnefs is required, 
the Angles may be meafured by the Needle only ; 
and this Method, it muft be owned, is very expedi- 
tious, becaufe the Trouble of obferving the back 
Stations is faved. Yet in furveying Lordfhips, In- 
clofures, or plain Pafture Land, (a fmall Piece of 
which got or loft is of a confiderable Value, and 
each particular Field ought to clofe exactly) the An- 
gles are,without doubt, more furely meafured by the 
Limb ef the Theodolite ; becaufe the Degrees in 
the Box cannot be fo nearly eftimated, and the 
Needle is liable to be drawn afide by fome hidden 
magnetic Power. 

The Pofition or Bearing ofa Line obferved by 
the Needle is expreffed by fuch a Number of Degrees 
and Minutes as it is diftant from, or Quantity of the 
Angle, which that Line makes with the Meridian. 

‘Ifa Perfon wholly unacquainted with the Ufe of 
this Inftrument, will take the Pains to try this fol- 
lowing Method, it may be an Help to conceive the 
Manner of nfing it in the Field. — - 

Upon a Sheet of Paper let there be drawn right 
Lines parallel one to another at any Diftance, and. 
upon a Table let there be fixed a Pin with a Point 
upwards ; let the Pin fo fixed be run through one 
ot the Lines on the Paper; upon the Point of the 
Pin, let there be put a magnetic Needle, and let it — 
traverfe about till it refts of itfelf; then turn the 
Paper about on the Table till the Needle hangs di- 
rectly over the Line, in which the Pin is placed, 
-which is difcovered by fixing the Eye over its Cen- 
ter; then with fealing Wax faften the Paper to the 
_ Table by the four Corners ; fo may the Paper be 
fuppofed to reprefent the Surface of the Earth, and 
the Lines the magnetic Meridian, (which mark at 
the Top with North, and at the Bottom with South, } 


If 
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If the Pin be removed into any other of the 
Lines, and the Needle be made to traverfe thereon, 
it will, when at reft, hang directly over the Line 
in which the Pin is placed, if the faid Line be drawn 
_ parallel to the firft Line, over which the Needle 
hung whenthe Paper was fixed. 

The Needle then points always to, or lies in the 
Direction of the Meridian, by virtueof the magne- 
tic Power ; fo if I had faftened to the Table a Sheet 
of blank Paper, and had laid a Ruler in the fame 
Direction with the Needle when at reft, and had 
drawn a meridian Line, and then removed the Nee- 
die to another Part of the blank Paper, and drawn 
another fuch a Line by the Direction of the Needle, 
that Line would have been parallel to the former. 

' When we take an Angle in the Field by the Nee- 

dle, the meridian Line is always one Side of the An- 
gle; and the Hedge, Wall or Fence along which 
the Telefcope is directed, is the other Side of the 
Angle, and they are fuppofed to meet at the Center 
of the Inftrument. 

Set one Foot of a Pair of Compafies in fome one 
of the Meridians on the Paper, and defcribe a Cir- 
cle, then the faid meridian Line is its Diameter: 
Divide this Circle into 360 Degrees, which is eafily 
done by the Protraétor, and let the Numbers begin 
at N. or North, and encreafe to the left, towards E.. 
or Hait.. ~~ : | 

Then this Circle reprefents the Box of the Inftru- 
ment in the Field, and the Line N.S. reprefents 
the Needle. | 
’ From the Center of the Circle, draw a long Line 
any Way at Pleafure, and let this Line reprefent an 
Hedge or Station-Line in the Field ; and to fad its 
Bearing or Angle that it makes with the Meridian, 
look what Degree, &c. it cuts on the Circle; and 
that will be the Quantity of the Angle or Bearing 
from the Meridian. © | 

Se 
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So the Needle ufed in the Field points out the 
magnetic Meridian, and the Divifions jn the Box 
ovat under it meafure the Angle, that any Line 
in the Pield makes with that Meridian. 
The Box of the Circumferentor is commonly 


numbered from the right to the left ; the Numbers. 


beginning at N. or North, which is marked alfo 
with a Flower-de-luce, encreafing towards E. or 
Faft ; and the Direction is to be taken from. the 
‘North End of the Needle. © 


The Ufe of 8 ae in Surveying Land. 


~ Let it be required to obferve the Bearing of the 
feveral Station-Lines which Be the Wood; 
Fig. 34. 

Firft plant the Circumferentor at fome convenient 
Station, as at a; the Flower-de-luce in the Box be- 
ing from you, direct the Sights toa Mark ar the 
next Station 6, and note the Divifion which the 
North End of the Needle points to in the Box when 
at reft, which is 260 Deg. 30 Min. therefore note 
this Number 260 Dee. 30 Min. in the Field-Book, 
for the Bearing of the Line a 2. 

Obferving former Directions for removing the 
Theodolite from one Station to another, and mea- 
furing the Station-Lines and Off-fets from thence to 
the Boundaries as you pafs along the Station- Lines, 
Jet the Inftrument be removed ithe a, and planted 
at b, the next Station ; then keeping the Flower-de- 
luce in the Box from you, turn the Inftrument 
~ about till the Hair in the Sights cuts a Mark at the 


next Station e ; then will the North End of the 
Needle point to 292 Deg. 12 Min. which nete in the. 


EF ield-Book for the Bearing of the Line &c. 

The Inftrument being ¢ planted ate, and the Sights 
directed to d, the Bearing of that Line ¢ a will be 
331 Dev. 45 Min. ; 

in 
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In the fame Manner proceed to take the Bearing 
of other Lines round the Wood, obferving this ge- 
neral Rule, viz. Keep the Player: de-luce in the Box 
from you, and take the Bearing of each Line from the 
North End of the Needle. 

* The Numbers in the Card of fome of thefe Cir- 
cumferentors are made to encreafe towards the right, 
but that before-mentioned is beft ; for when you 
turn your Inftrument to the Eaftward, the Needle 
will hang over the Weftward Divifion on the con- 
trary Side. 

Inftead of planting the Circumferentor at every 
Station in the Field, the Bearings of the feveral Lines 
may be taken if it be planted only at every other 
Station. 

So if the Inftrument had been planted at J, and 
the Flower-de-luce in the Box kept towards you 
when you look back to the Station a, and from you 
when you look forwards to the Station c, the Bear- 
ings of the Lines a 4, and J c, would be the fame as 
before obferved : Alfo the Bearings of the Lines c d, 
and de, might be obferved at d; andef, and fa, 
atf; fo that inftead of planting the Inftrument 6 
Times, you need in this Cafe plant it but 3 Times, 
which faves fome Labour. 

But fince you muft go along every Station-Line, 
to meafure it or fee it meafured, the Trouble of fet- 
ting down the Inftrument is not very great, and then 
alfo you may examine the Bearing of each Line as 
you go along; and if you fufpect an Error in the 
Work by the Needle’s being acted upon by fome 
hidden magnetic Power, or from your own Miftake, 
in obferving the Degrees that the Needle points to, 
you may correct fuch Error at the next Station be- 
fore you proceed. 

As when the Inftrument was planted at a, and 
the Sights directed to d, the Flower-de-luce from 

you, 
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- You, the North End of the Needle pointed to 260 
— Deg. 30 Min. now being come to 4, direct the Sight 
back to a Mark at a, keeping the Flower-de luce 
towards you : So fhall the North End of the Needle 
point to ‘260 Deg. 30 Min. as before at a, and then 
you may be fure the Bearing of the Line a @ is truly 
obferved. 

But if the Needle doth not point to the fame 
Number of Degrees, €@c. there hath been fome Er- | 
‘ror in that Obfervation, which mutt be corrected 
before you proceed. 

If you have a Sufpicion that the Needle doth not 
play well, when the Inftrument is planted at any 
Station, as at @, direct the Sights to the Mark at J, 
and note the Decrees, Se. pointed at by the Nee- 
dle in a Piece of watte Paper; then with a clean 
Knife, Key, or any Bitof polifhed Steel, move the 
Needle by applying it to the Box, and examine when 
it hath fettled again what Degrees it then points at, 
the Sights being ftill directed to the preceding Mark 
at b ; and if the Degrees are thefame, they may be 
entered inthe Field-Book ; butif not, the Cap and 
Pin muft be cleanfed with fome brown Paper and a 
little Putty, and thereby freed from fuch Duft or 
Dampnefs that hath gotten to it. If after all the 
Needle does not play ” freely, place in the Box ano- 
ther Pin, or ufe another Needle, or do both, and 
thefe Neceflaries a Surveyor ought to have in his’ 
Pocket while he is in the Field. 
~ If you would meafure the Quantity of any Angle 
by the Needle, place the Inftrument at the angular. 
Point, and take the Bearing of the two Lines con- 
ftructing that Angle, and fubtraéting the leffer out 
of the greater, the Remainder is the Quantity of 
thav-Angle, if lefs than 180 Degrees; but if the 
Remainder is greater than 180 Degrees, ‘fubtraé it 
out of 360 Degrees, and that laft Remainder j is the 
Angle. | 


The 
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The Manner of entering the Off-fets in the Field¢ 


Book is before fhewn in the Ufe of the Theodolite ; 


it will be fuMcient, in this Place, to infert the Bear- 


ing of each Line or Quantity of the Angle which, 


each makes with the Meridian, together with their 
Lengths, in order to protraét or lay theni down on 
the Paper Plot of the fame Length, and in the fame 
Direction as in the Field. Vide Fig. 34. | 

As this Inftrument is fo very fubjeét to Error, the 
Practitioner fhould never ufe it; except Neceffity 
oblige him to it; for,.as an, Angle can hardly be ta- 
Ken by it toa Degree, the Errors will be remarka- 
bly large, if the Lines are of any Leagth. | 


5 OR ORs ER Fg 


The Manner of Protracting the aforefaid Ober 


vations made by the Circumferentor : 


SOU] 


ab 260° 30/——i242 — Fir/?, Draw Lines pas 
6¢ 292 12+—1012 rallel to one another 
ed 33% 45——~1050 quite through the de- 
de 59 oo-—1428  figned Draft, at Diitan- 
ef 12 I5—— 645. ces not exceeding the 
fa %5t 30>++— 4806 Breadth of the Dirame- 
| trical Part of your Pro 

tractor; asin Fig. 34; and mark them with N. and 
_$. for North and South ; then confidering which 
Way the Plot will extend, aflign a Point in {ome one 
of the parallel Lines, to reprefent the firft Station in 
the Field, as at 4; to which Point lay the Center of 
the Protra¢ctor, and by the Helpot the Divifionscon- 
tinued beyond the Ends of the Diameter of the ee 
tractor 


ae 
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‘traétor,, lay ie Diameter upon, or parallel to thofe 
North and South Lines; the Beginning of the 
Numbers on the Protr aétot towards that Part of 
the Line marked with N. or Nor thwards, when the 
Degrees are fewer than 180, but Southwards when 
more: The Protractor being thus placed, look in 
the Field- Book: for the Bearing of the firt Line a 4, 

which is 260 Deg. 30 Min. therefore with the Be- 
ginning of the Numbers on the Protra€tor towards 
/,clofe to the Limb againft 260 Deg 36 Min. make 
a Mark; andthrough that Mark from an affigned 
Point at.¢, draw:a Line ¢g 6, on which Line fet 12 
Chains 42 Links, as noted in the.Fie!ld Book. 

So will the Line @4,. on the Paper, have a Bear- 

ing like to that which you obferved the Line aé 
to have in the Field, in aye to the Meridian : 
But the Protractor, to lay down thefe Obfervations, 
muft be numbered contrary to the Box of the Cir- 
cumferentor ; and if it be a Semicirtle ir muft be 
numbered, firft to r80, and then on the inner Cir- 
cle, whofe Numbers muft increafe the fame Way as 
the: outer Circle to 360 ; the Bearings greater than 
180 are pricked off from this inner Circle; and the 
Beginning of the Numbers mutt be laid Northward 
or Southward as the Degrees of Bearing are lels or 
mofe tlian180. If si Protractor be 2 a whole Cir- 
cle, the Beginning of the Numbers may be kept 
always one Way, as the Numbers of the Circumfe- 
rentors were in the Field ; but the Diameter muft 
be dlways laid upon a Parallel to the Meridian Lines, 
and may be marked with N. S. at the Ends as a 
Direction to keep it in its true Pofition. 

Havirig made the Line a 4 of its tre Length and — 
Pofition, the next Thing to be done is to lay the Of: 
fets therefrom, which gives the Boundary of that 
Side of the Wood, Fig. 24. 

Lay the Center of the Protraétor to the Point 4, 
and. becaufe the Bearing of the Line J ¢ is more than 

G 18035 
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180; lay the Beginning of the Numbers of the 
Semi-circular Protractor towards S ; and againft 
292 Deg. 12 Min. make a Mark, through which 
Mark from 4, draw the Line dc, fetting the Off- 
fets therefrom, and draw the Boundary of that Side 
of the Wood. ; | 

In the fame Manner Jay down the other Lines 
cd, de,ef, andfa; fo willthe Linefa cut thro’ 
the Point a, and be of the fame Length on the 
Plot as that meafured in the Field, if the Obferva- 
tions be truly made. 

Then if you drew the Station-Lines, and Off- 
fets, with ablack-lead Pencil, and.the Boundaries 
with Ink, you may witha Piece of Bread rub off 
thofe Lines, fo fhall the Boundaries of the Wood 
only remain, which gives the exact Figure thereof, 


Silke Ce De! a Wah 


The Manner of cafting up the {mall irregular 
: Pieces of Ground, which he between the 
‘Station-Lines and Hedges. 


T very rarely happens that the Sides of a Field 
are all ftrait Lines, and therefore any Method for 
meafuring them from one or more Stations in the 
Middle, can feldom be put in Pradtice ; the beft 
Way being to go round, and meafure the feveral 
Angles from Stations near the Boundaries, but at 
fuch a Diftance from thence that we may fee ciearly 
from one Station to another, and have piain Ground 
to meafure the Diftances free from the Incumb: ance 
of Brufhwood, Trees, Gc. So thali the greateft 
Quantity of the Land be included between the regu- 
lar Station-Lines, which is caft up as before direct- 
ed, by dividing the fame into the largeft Trapezias 
and Triangles poffible; and meafuring the Bales 
, and 
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and Perpendiculars by the fame Scale that the Plot 
was laid down by. | 

But'in order to caft up the {mall irregular Piedds 
comprehended between the Station- Lines and Boun- 
daries ; if you reduce them into Triangles, &¢. as 
they will be a great many in Number, fo you may 
comtnit very confiderable Errors in laying of them 
down firft, and taking them off afterwards, efpe+ 
cially if the Scale you protraét by be very {mall, 
For the Removal of this Inconventence, I fhall here 
fhew: a Way whereby you may caft up thefe {mall 
Quantities, however fmail the Scale may be, as ex- 
actly as any of the greater Partsof the Field. 

Suppofe the fmall irregular Pieces between the 
Station-Lines and Boundaries, Fig. 28. were to be 
caft up. 

Firft lay the Field-Book before you; where you 
will find the Length of the firft Off-fet (as meafured 
in the Field with your Off-fet Staff) from @ 1 at a, 
to be 56 Links, and the fecond at 540 in the Chain- 
Line, 140, forming the {mall Trapezium 4.. Vide. 
Fig. 35. 

Now, if you add the Off-fet 56 to the next TAO; 
the Sum will be 196, the Half ‘of which is 98, the 
equated Breadth ; multiply the Length 440 by. 98, 

_the Product is 52920, the Content of the Trape- 
zium a, in fquare Links. 

Add 140 to 36, the Sum is 176, the half Sum. 

88; fubtract 540 from 826, the Remainder is 286, 
the Li ength of the Trapezium 4, therefore multiply 
286 by 88, the Product is 25168, the Content of 
the {mall Trapézium b. 
Subtract 826 from i1zo, the Remiainder is 294, 
the Length of ¢¢ and becaufe both the Off-fets are 
alike, multiply 294 by 36; che Length of the per- 
pendicular Off-fet, the Product is 10584, the Cons 
tent of the {mall Piece Ci . 
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In the fame Manrer deal withthe reft of thefe 
fmall Pieces round the Field, and fet down:the 
‘Produét of each in an orderly Manner one-under 
another ; fo fhall the Sum: give.the exaét. Content 
of thefe {mall Pieces, which; added to that. within 
the Station-Lines, gives the ;true; Content of, the 
Field in fquare aed which reduce ; into fares, 
fe. as before directed. : 


Note, The Performance of this being asdinisas in 
the next Chapter will be laid. down a more expedi- 
tious Method for cafting up the Gotitent ‘of any 
Piece of Land. 
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Shewing the Ufe of the Theodolite in 
Surveying Land, by the, Help of 
the Needle and Limb together. 


Seb Gs "Posok. 


eysages N this Method of Surveying Land, the 
* Sees Angle which every Line makes with 
ae the “Meridian:i is meafured by the Limb - 
ayeteg of the Theodolite, and therefore much 
CGA preferable to that before-mentioned 
in the preceding Chapter by the Needle only , 
becaufe the Degrees and Minutes are . better 
eftimated on the Limb of the Inftrument than ’tis 
poffible they fhould be in the Box of the Circumfe- 
‘rentor; and this gives the Theodolite the Preference | 
to any other Inftrument, becaufe we can work by 
the Limb only, without regarding the Needle at 
all: but if it be more convenient to make ufe of the 
Needle, we may do it in the following Manner, be- 
ing the ufual Method for furveying large and Apas 
cious Tracts of Land. 

» The Needle being obferved to play well, chen it 
hath fettled in the Direction of the Meridian and is 
at reft, the Box may be moved round the fixed Cen- 
ter by turning the Index on the Limb and the Point 
raarked with 360 in the Box, brought directly, 
againft the North End. -of the Needle, with greater, — 
Exaétnefs than a Degree, and its Parts'can be efti- . 
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mated in any other Part of the Box ; befides, we have 
this Advantage, which is very confiderable, that we 
can make Ute of a fhort light Needle, whofe Friction 
being lefs, plays better than a longer and heavier. 

Let the LinesOa, be, de, ef, in Fig, 36. ree 
prefent the Station- Lines near the Boundaries of a 
Field ; then the Angle which each makes with the 
Meridian, may be obferved in the following Man+ 
ner. 

Firft, having fet up a Mark at©, meafure for- 
wards with the Chain on the Line@ato @ 6oo 
Links. 

Plant the Inftrument at a, and bring the Index 
to 360 on the Limb, and turn the whole Inftru- 
ment about (whilft the Needle hangs in the Direc- 
tion of the Meridian) till 360 in the Box is brought 
directly againit the North-End of the Needle, and 
there fix the Inftrument ; then is the Telefcope fet 
in the Direction of the Meridian alfo , and in this 
Pofition js the Inftrument to be planted at every 
Station. 

Now turn about the Index till the Hair.in the 
Telefcope cuts the Mark left at@, and note in the 
_Field-Book the Degrees and Minutes which the In- 
_ dex cuts on the Limb. viz. 207 Deg. 20 Min. being 
the Quantity of the Angle which the Line ao 
makes with the Meridian. 

Remove the Inftrument from a, leaving a Mark 
at that Station, and proceed with the Chain to 4, 
and there plant the Inftrument ; then bring the In- 
dex to 360 on the Limb, and 360 in the Box exactly 
to the North End of the Needle as aforefaid, and 
direét the Telefcope to the Mark left at a, and note 
the Degrees and Minutes cut on the Limb by the In- 
dex, vin. 285 Deg. 10 Min. which is the Bearing 
of b.4 or Quantity of the Angle which that Line 
makes withthe Meridian, 


Ir 
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‘It would be needlefs to repeat the Manner of 
meafuring the other Lines and Angles in this Fi- 
gure; but obferve that when the Inftrument is fixed 
in the Direction of the Meridian, we frequently ob- 
ferve the Needle by moving it from the Point at 360 
with a Knife, ec. then if it fwings backward and 
forward freely without jogging or ftopping, and 
fettles again to 360 exactly, we may conclude the 
-Inftrument is right in the Direction of the Meridian 
to make an Obfervation. | 3 

If you fufpeét the Needle to be acted upon by 
fome hidden magnetic Power, as when you are fur- 
veying in mountainous Lands, where there may 
poffibiy be Iron Mines in the Earth, which will at- 
tract the Needle, you may obterve whether or no it 
be drawn afide in the following Manner. 

As when the Inftrument was planted at e, the 
Nerth End of the Needle pointing to 360 in the 
Box ; after the Bearing of e d was noted, dire& the 
Telefcope forwards to f, and note the Angle which 
the Index cuts on the Limb, wiz. 200° 50’: Then 
the Inftrument being planted at f, becaule the Bear- 
ing of ef, obferved at e, is more than 180°; fub- 
tract 180 therefrom, and tothe Remainder 20° 507 
fet the Index on the Limb: But, ifthe Bearing of 
ef had been lefs than 180, add 180 thereto, and 
to that Number bring the Index on the Limb. 
Now turn about the whole Inftrument till the Hair 
cuts the Statf left at e, and then, if the North Eind 
of the Needle points to 360, as at the lait Station, 
the Bearing of that. Line is truly obferved. 

For, the magnetic Power that attracts the Needle 
being fuppofed at a great Diftance, the Direction on 
fuch a Piece of Land as is commonly furveyed by 
the Theodolite, will be the fame: But if the attrac- 
tive Power be near the Jnftrument, the Needle will _ 
incline thereto. 
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The Bearings, €3c. of the feveral Station-Lines 
in this Field are, vz. 


Lines Links Sta. Deg. Min, 
a@ . 600 iy * BOY 20 
ba 2508 py. 28r 10, 
¢ b 1000 "aa 190 rele) 
d ¢ 500 dot 65 
fo 500 te et 20 
fe. 1600 ‘E 20 5Q- 
Of 500 WR A ena 8. 
pe CoE 


An cafy Method of protracting any ‘Obfervations 
made in the Field by the Needle. 


Y the Method here laid down, a Plan of any 

Field may be drawn on the Paper from one 
Meridian only, and allthe Angles therein laid down 
by once applying the Protractor to that Meridian, 
andthe Help of a parallel Ruler, being very exact 
and expeditious. 

. Provide a circular Protractor, whofe Numbers 
increafe the fame Way as on the Limb of the Theo- 
dolite, anda parallel Ruler ofa convenient Length : 
Then draw a Right-Line N. S. Fig. 36. (with a 
black-lead Pencil) for a Meridian, and ace a 
Point therein, as at©, to which Point apply the 
Center of the Protractor, and turn it about till the 
Diameter lies on the Line N. S. with 180 towards 
N. (that Part of the Limb of the Theodolite being 
now kept: Northward in the Field. 

The Protraétor being held: in this Pofition, lay 
the Field: Book. before you, and. againft 207 Deg. 
20 Min. the Bearing of the firft Line a@, clofe'to 

the 
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the Limb. of-the: Protractor, make a. Mark with: 
the. protracting Pin .or Needle, and ‘clofe to that 
Mark write a with, a-black-lead Pencil. 
_. Hold the Protraétor in the fame Pofition, and a- 
gaint 285 Deg. 10 Min. the Bearing of the next. 
‘Line 0.4; makea Mark with the: protracting Pin, 
and clofe to that Mark fet 2. 

In the fame Manner, keeping the Diameter of the: 
Protractor clofe to the Meridian as it was at fi¢tt 
~Jaid ; make a Prick with the protracting Pin, clofe- 
to the Limb of the Protractor, againft the Bearing ; 
of each refpective Line as noted in the Field-Book,. 
and clofe to each Prick fet the Letter or Number | of. 
that Line ; fo againft 190 Deg. the Bearing at ¢ 
make a Dick and wiitec;, again{t 91 Deg. Sr Min, 
write 2;  againft 125 Deg. 20 Min, write e, a.) 
Vi ide Fig. 36. 

Having marked the Bearing of each Line oad 
the Protractor, lay it afide, atta apply the Edge of 
your plotting Scale to © at the Center, and a marked. 
by the Limb of. the Protractor ; the Beginning of. 
the Numbers coinciding with ©, and increafing to-' 
wards @; and prick off 6 Chains the Length of the 
Line © a, and with Ink draw the Lineoaa., 

Lay the paral llel Ruler to the pricked Line: 
po br, fo that the Edge cuts the «central Point 

t@and the Point at 4, as marked by the Limb of 
the Protractor ; and move it parallel till the Edge: 
euts the Point ata in the Line pabr, and with ie 
Point of your Com pallies draw the occult Line pabr 
bythe Edge of the paralle) Ruler; then becaufe the 
Length of the Line ¢ 0 is.5 Chains, lay the plotting, 
Seale to a, and prick off 5 Chains, and draw the 
Line ad, ; 

‘When you had drawn the occult Line pe be Vs 
through the Point 4, you might fet ad thereon-toz — 
wards. pas well as towards. r;-but if you obferve > 
Gs what DireGtion the Letter 2, as marked by the 
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Limb of the Protractor, ftands from the central 
Point ®, in the fame Direction mutt the Line ab 
be fet from the Station Point a; alfo when the Ru- 
ler is laid to the Station 6, you cannot be at a Lofs 
whether you fhould dean the Line d ¢ upwards or 
downwards, if you obferve in what Direétion the 
Letter c ftands from the centra] Point ©; therefore 
in the fame Direction draw 4c from &. 

Lay the parallel Ruler to the central Point © and 
the Mark at ¢c, and move it parallel in that Direction, 
till the Edge cuts the Point 4 at the End of the Line 
ab; and by the Edge of the parallel Ruler draw 
an occult Line, fetting thereon from 4 10 Chains, 
and draw the Line &c. 

Again lay the Edge of the parallel Ruler to the 
Point at the Cénter©and to the Mark at d, and 
move it up to c, and drawe d. 

In the fame Manner deal with the other Lines and 
Angles, fo fhall the laft Line fo cut through the 
Pointo, and its Length be 5 Chains, as noted in 
the Hield-Book, which proves the Plot to be truly 
laid down. 

In thefe Obfervations the Station-Lines only are 
inferted the Off-fets from thence to the Bounda- 
riésare omitted, becaufe the Manner of plotting 
therm hath been laid down before. 

When the Boundaries of the Field are drawn, 
and the Name thereof entered in the Middle of the 
Plot, you may: with a Piese of Bread rub off the 
Marks that-were made with the Pencil round the 
Edge of the Protraétor and meridian Line, fo will 
the Plot be réady for cafting up. 

- But, if feveral Fields are to be plotted together, 
you muft draw a Line through the firft Station 
Point in each, ‘parallel to the Meridian in the firtt 
Plot, from which the Plot of each Field may be 
faid down in athe fame Manner as Fig. 36. 


Obferve, 
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Obferve, neither the Circle nor Figures, expref- 
fing the Angle which each Line makes witi’ the 
Meridian, are ufed-in Practice, though inferted in 
the Scheme to demonftrate the Nature of the Work. 
Note alfo, if you lay the Edge of the thin plotting 
Scaie.clofe to the Edge of the parallel Ruler, and 
move it forwards on the Paper with the parallel 
Ruler, till the Edge of the Scale cuts the Point at a, 
_and bring the Beginning of the Numbers on the 
Scaie to the Point 2, you may draw the Line a d by 
the Edge of the Scale held in that Pofition to 500 
the Length of the Line, without drawing any other 
but the Station-Line itfelf. Or, the faid Scale ma 
be drawn on the Edge of the parallel Ruler itfelf. 
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fin expeditious Method of calculating or caft- 
ing up the Area of a Plot of Land in Acres, 


Ceording to the Rules before-mentioned in 
| A Chap, 2. the whole Plot muft be reduced in- 
to Trapezias and Triangles, and the Length of 
each Bafe and Perpendicular meafured by the Scales 
but fince it is often neceflary to lay down the Plot 
by aimall one, as } of an Inch or lefs ; if you err 
8 or 10 Links in taking off the Length of the Bafes 
and Perpendiculars (which may eafily happen, if the 
Lines be not drawn very neat and imall) and there 
being feveral fuch Bafes and Perpendiculars, the 
Error may be confiderable in the whole Plot: and 
then alfo the Bafe and Perpendicul:r of each cf 
thefe Triangles muft be multiplied together feve- 
rally, and their Products added together for the 
whole Content, ; sae 


Whereas 
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... Whereas. by this. Method.the;-whole Plot (let it 
confift.of many Sides or tew) is caft.up by applying 
the Scale but.to one» Bafe and one, Perpendicular, 
and, confequently by one,,Multiplication, and: the 
Truth of the Werk;is demonftrated by the Lemma, 
Page 15.. viz. That, Paralelograms {and confequently 
Triangles.) confiituted upon the fame Bafe, and between 
the fame Parallels, ,are equal. | 

Let the four-fided Figure a} ¢ d, Fig 37. be re- 
duced to a Triaugle, whofe Area fhail be equal to 
that of the four-fided Figure. 

, Firft,extend one of the Sides’ as.¢ He then lay the 
parallel Ruler toithe(Points a andid, and’ move-it 
parallel till the dee cuts the Point 2, then by the 
fame Edge make a Mark in the extended Line ¢ d 
ate: Laitly, lay.a ftrau Ruler to the Points e and 
a, and draw the’Line é a, fo fhall the Area of the 
Triangle a¢e be equal to the Area of the. four- 
fided Figure abc d. 

For the Triangles ade, anda: ab, having the 
fame Bafe ad, and. lying between the fame Parallels, 
are equal ; and theretore the T riangles a 0 0 doe 
are equal: W1 herefore if the Triangle bo ais leftout 
ofthe four-fided Figure ab ed, and: the Triabgle 
doo | etaken injand, the Ateas of thefestwo Triangles 
being equal, it-follows, that fuch an equal Quan- 
tity, of Space is,left.out inone Part of the Figure as 
is.taken in on:athe thet, and the Area mutt Till be 
the fame, 35 -eor; 

». Axgain, ..let, Eig, 38. be dotbecd into a Triangle: | 

_Firft extend, the Luine,fo,2 and apply the paral- 
lel Ruler to, the Roints o-and b,.and move it pa- 
rallel. up to the!Roint 2, andy where the Edge cuts 
the extended, Line f o,,makea Mark at g ; then lay 
the Ruler to. the Point.g.and ¢, and move it’ up-to 
b, ,and;make a. Mark i in the extended Line. or, Bafe 
at b. | vein 
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» Lay'the Ruler to the: Points } and ¥, and move 
it:to-c, then:make-a Prick intheBdle atz. 5 ont! 

‘Lay the Kuler to:cthe » Pointseé and a, and move: 
it to d, and make a:Mark in the: Bate:at’. 

_Laftly, draw theL.ime:k e; fodball this: Revensficed 
Figure be reduced: to:a;three-fidedsene whofe Areas: 
are equal ; fo may the Triangleif-e & be caft up by: 
one M ultiplication only. 

But note, inftead of laying the Ruler to the Points 
jande, if you had laid if tod f; and moved it upto 
e, and drawn the Line zd the Triangle zdi 
would have contained the fame YAfea‘as f EEN ; and 


this often is necéfry’ to‘prevend\t eedbialss ef “the 


reduced Triangie being extended too-long, and-ma- 
king the Angies thereof too acute. 

Apply the fame Scale by which the Plot was laid 
down to’ the Balé;arid: meafureiits: sLength, ; alfo 
meafure the Length of the: Perpenticular:;. nfultiply 
thefe: two ‘Numbers’ together, ithe Half of their 
Produ& will:be:the Content-of the. Piot incfquare 
‘Links; which reduckdnto, Aacresy: Seo ab obeffore di- 
pedbed fh. w 3! bas wtorhoweab bas 
_ Alfo obfetve thboin ‘we: ikea schiife sbiexterid 
one’ of the fhorteft:Sidessof the Plotcfor,the Bafe of 
the Triangle, as the Side fo, which we draw. with 
a black-lead Pencii,:as.o k, 2s. wellrashé, td,lor 2 d, 
and«rub them off again: with. a./Piece ef Breadj:as 
foon as the: Content ‘of the Field.is: bested with: its 
‘Name inthe Middle thereof... 9). 7 

(Tf incufing the ‘paral Mel Rulerat. the elk Trials 
you find-it apt to flip on the-Paper, which you may 
udo iftyou be notivery.careful to hold it elefe down to 
the.Surface, that Inconvenience may be prevented, 
‘if youmake Ufe:of three {mall Pins or Néedie; thus’: 
Stick the three Pins.in the three firft Angles, as at 
-o, aand b, then apply one of the inner Edges of the 
parallel Ruler to the firft: and. third-g; and.d, and 

~move the other inner Edges to the fecond ata 5. take 


Out 
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out the Pin at the fecond, and put it in the Bafe or 
Line extended where the Ruler cuts it at ¢; again, 
Jay the Ruler to this Pin at g,; and to another at the 
fourth Angle at ¢, and move:the Ruler tothe fifth 
Angle at a, take’out the Pin at a; and ftick it in 
the Bafe at b,. and proceed in: this Manner with the 
reft ull the Plot is reduced. =| 
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Shewing how ta reduce the ir regular Boundaries 
site a Field to. jae Lines, in order to find the 
. Area thereof. » 


TET ad ibaitie bik, Fig. 39. reprefent the 
‘By Boundariesofak veld, whofe Content is defired. 
 Firlt, produce fome one of the longeft Sides, as 2k, 
| tae lay the parallel Ruler from the Angle ito.g, 
the next; but'one, and move it up tothe Points, 
and where it cuts the Line produced, make a: Mark 
atr, and draw the ftrait Liner g, and it will reduce 
that Side of the Figure, bounded: by the two Lines 
@band b gt. another bounded by rg one ae 
only) 

“In like Marine v g being produced, and the pa- 
allel ‘Ruler laid fromg toe, and moved up to the 
‘Angle f, the Edge cuts the extended Liner g aty s 
2dly, lay the Ruler from yto d, and move it up to 
‘é, and it will cut the extended Line 7 gatz3 3dly, 
day the Ruler from z toc, and move it up tood, 
‘and where it cuts the extended Line rg, make a 
‘Mark atx; laftly, draw the ftrait Line yc, fo 
fall the Side ¢ ¢ which confifted of the four Lines 
gf, fe, ed, and dc, be reduced to the Side yc, 
-confifting of one Line only; and in like Manner 
“might we proceed, if the Lines were never fo many : 
So may the-ten-fided bigure be reduced to a four- 
fided 
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- fided one, and then to a Triangle which may be caft 


up by one Multiplication only, 

This is the fame Metnod with that before laid 
down for reducing a many-fided Figure to a Trian- 
gle ; butif you have nota parallel “Ruler do thus : 

Having produced the Side & 2, lay the Edge of 
a {trait Ruler from 7 to g, then take with a Pair of 
Compafies the Diftance from 4 to the Edge of the 
Ruler, and with this Diftance let one Point of the 
Compafies move gently clofe to the Ruler, while 
the other traces out a Line parallel to it, and crofies 
kiatr, and draw r g as before. : 

In the fame Manner deal with the other Sides, 
ufing the Compaffes, as here directed, inftead of a 
parallel Ruler. 

Or you may get a Plate of thin Brafs in Form of 
an Arch, near whofe Ends let there be drilled fmall 
Holes, thro’ which ftring it with a very fine Hair ;. 
and then if an Hedge, as g c, Fig. 39. bends in and 
out in feveral Places, and thofe Bends contain very 
fmall Spaces, lay the Hair over it lengthways,- fo 
that the Quantities cut off from the Figure thereby 
may be equal to thofe added to it, and \ with a pro- 
tracting Pin near the Ends of the Hair make two 
Marks, through which draw a ftrait Line, and fo 
will this irregular Side be reduced to a regular one : 
And here it may be obferved, that in very {mall 
Bends, you may judge by the Eye as near as a 
can come with the parallel Ruler. 

But, if Hedges confift of large Curvatures, dha 
out fuch Points, and fo many of them that Right- - 
Lines drawn from Point to Point may vary the Area 
by fuch Quantities only as may be rejetted, and 
epg the Hair will bea ready Affiftance. 
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SECT, ve 


re 9 Manner “ap reducing ppl to horizon~ 
yok hal Dainese 6.0. , 


Ww HE Nos swe att ihe an, Hilt in ee ta a} 
Piece of Land, we “cai ‘only , meafure the 
hypothenufal or, lope Lines thereof, on the Super= 
fictes.of the Hil}, which.are confiderably longer than, 
the bafe or level Li ines on which, the Hill is fituated , 
asthe Lines.¢-6; 0¢,fig. 40. are longerthanaae, oc: 
Therefore when we plot this Hill;(becaufe we can-. 
not make a convex Superficies upon a Piecerof plain. 
Kane ) we mufttredace. the hypothenufal to. hort- 
zontal Lines, -that-all the Lines.in the Plot may be 
laid down alike i plano. 
For, the Lines of. Level, only. muft:be expreffed j in 
a Plot, that every. Field therein may lie in its. true 
Situation,« 5, for‘if,a.5,and bc, were laid down on 
Paper as meafured, in, the Field, they would reach to 
d,.and not only thrudt the next- Hedge out of its 
true Pofition, “but ‘alfo take up a great APG in the 
next. Field, making: that too little. | 
_ Note, Before hypothenufal Lines can be reduced 
into horizontal;, the Angle of Elevation or Depref- 
fion mutt be- talcen : , and for. this Purpofe an Arch 
fhould be fixed on the Index of the Inftrument, fo as 
to. give the vertical Angles at the fame Time the In- 
dex itfelf fhews the horizontal ones on the Limb. 
_ Let Fig. 40. reprefent an Hill ; -at the Foot of 
which the Theodolite, is planted, neil being: fet , 
Jevel in order to’ meafure the Angle at a, elevate 
the Telefcope to the Mark at 2 (which mutt be fet 
the fame Diftance from the Ground as the Telefcope 
is (and, when the Hair cuts the Mark at 4, the Index 
fhews the horizontal Angle on the Limb, and the 
vertical 
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- veftical Arch thé Angle of Elevation 4 a0, 25 Deg: 


50 Min, both at the fame Lime; which noie in the 
Field-Book one over-againft the other. 

The Inftrument being removed from a, and 
planted level on the Top of the Hill at 4, dépefs the 
Teléfeope to the Mark at ¢, and the Z:of De “pref- 


~ fion will be 2% Deg: 34 Mia. The Length ot 2d, as 


_tmeafured eS the Hili, by the Chain is 1200 Links; 
and 6 ¢ 1416. 


In-o: der dieses to plot thefe Obfervations; firtt; 


| draw the right Linea d; but do not fet the Length 


- 12900 Links thereon, becaufe the Angle of Elevatiori 


is noted in the Field- Book again{t the horizontal 
Angles, which fhew that chis Eine is to be reduced 
toa 1 Level therefore lay the Center of the Protrac- 
tor. to ds) tlie | Diameter coincident with @ d, and 
againft 25 Deg. 50 Min. the Angle of Elevation; 
make a Mark; ahd through it draw the obfcure 
Line ab, fetting ‘thereon 1200 Links the Length 
of the Hypothenufe, at the End of which make a 
Mark at d: 

Having drawn the Angle of Elevation 4 a a, take 
a fquare Protraétor or any other Square that hath 
one right Angle and two ftrait Edges; and apply 


one Edge thereof to the right Line a d, whilft the 
other Edge cuts the Point din the obfcure Linea d; 


é 


o ¢ be the true horizontal Line. 


and thereby let fall a Perpendicular from the Point 
b, which falls on the Line a dato; fo thall the Line 
@ 0 be the true Horizontal Line which muft be laid 
down inthe Plot. 

In ‘the fame Manner reduce the Hypothénufe be, 
by. fit drawing the Angle of Depreffiondo e, 21° 
34’, letting the Length ‘of the Hypothenufe dc 14 
Chairs’ 16 Links on the obfcuré Line o e, and where 
that Length 1416 Links reaches from a, make a 
Mark ate. Laftly, fronre let fall a Perpendicular © 
on the Line o d, which falls at ¢; fo fhal! the Line 


He Be 
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Or elfe having noted-the Quantity of the Angles 
of Elevation, and Length of ‘the Hypothenufe. in 
the Field- Book, you'may: find the horizontal Line 
by the ic at of the spt tah | 

ort e ee 
A Table ewig oe many Biber to dda fren 


every Chain’s ees m ee® mee fe 
VRC p a Oe | 


Deg \ifin| Linke (Paial h (Deg.| Min) Li 

A} 3 loci b19-) 57.5500 . ‘ 
5 Aa his ald. Jat: A Falb 

7) 1): al e23fodfied 

8} 6: Sed ht axt- aa iD, 

Vetere ad co acneen heed 

Ladi bys BALL eae Lado LL 

16) 16}, 4.) 27 at Lt +}|.35 

18 | ras 25M 28 32. u 


Paving the angle of Renner 25 ane GO Min 
and thevliength of the Hypothenufe a 12: CHains 
oiven, thence to find the Length of ; the horizontal 
Line. | Lone 
Look «in. the ‘Table for; 25 Deg. 50. Min. and a- 

samt it you will find 10 Luinks, and;fo many muft 

be deducted out ef every Chain in the Length,of 
the Hypothénufe.,. then .if 1 Chain onj roo Links 

require 10 Links to:be deducted, from thences! 12 

Chains or 1200 Links require 120 Links {to, be de- 

ducted 3. therefore fubtraét 120 Links from31,200, 

the Remainder is a0, the Length, of sia 
eat Line.a 0: | 

. Againg mhe-Angle. of Denitdion: at A f 21 Degs 

34° Min..anc the Length of the Hs ypothenale, or 

flope Line d¢ m.16 Links, you will-find inthe Ta- 

_ble again{t.21 Deg. 34 Min. 7 Links, .thenjif.100% 

7: S AAO therefote: fubtract 99 Links, out of 
1 : 1416 ; 
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1416 the ian of. the flope-Line, the Remainder 
is Shee Links, the Length of ‘the,level, Line oc. 
Bui if you cannot find sa given Aingle-of Elevation 
in the, Table, make ufe of that which, approaches 
“neareft thereto ; and mote, Surveyo's,.in. Practice 
feldom take notice of a, gradual! Afcent, if it does 
fot make & an Angle of 5. or,6, Degrees or fhere- 
‘abouts ; the Difference between the flope. and Jevel 

ine being then, inconfiderable, except. in fome’ 
extraordinary Cafe, and then ’ tis fafefi.to make vate 
of the firft Method here. laid “ “down, -becaufe the 
Table is too fhort.; ,but if you have a correct Table 
of Sines and, Logasithms, you. may .make ufe 
thereof, ; 

If you are Mis a with os Chain, a, would: 
find the horizontal Line of an Hill, you, may carry 
a {mail Quadrant i in your Pocket, with which mea- 
fure the Angle of Altitude, and note it in the Field- 
Book. acaintt the horizontal Angle obferved at that 
Station (but let the Mark be fet. the fame Diftance 
from the Ground with your Eye,when-you‘obférve: 
the Angle of Altitude) and proceed to reduce-the 
Line il. 

Alfo youmey obferve an Angle of Altitude if you. 
have: only the Plain Table in the Field, by turning 
it down. into the Notch of the: Bail.and Socket, 
making it ftand perpendicular by app! YJ ag the 
String and Plummet thereto; and.thea the Index 
and Sights ferewed:to.the Center ofthe Table may) 
indifferently ferve ‘he Turn;. but.a Cyadinat 1S 
better. = 

"Remember t to fhade over + that Part of your Plot 
where the Lines arethus reduced with the R eprefens 
tation of, Hills, left another Perfon fhould meafure 
them a the fame Scale with the other Lines, - and 
find them todiffer, —— | 

Ifa Field hath the Bottom and Top Lines level, 
and posh Sides rifing alike, it is to be accounted but 

te ae as 


100 The Praétical Surveyor. Chap. V. 


454 declining Level, and to be meafured as a level 
Ground in regard of the Quantity of Superficies, 
through the Side Lines muft be reduced, to make a 
regular Plot in refpe€t of the adjacent Fields that 
are level : But if a Piece of Ground be level at one 
End, and both Sides, and an Hill rifing up along 
the Middle, or if there be feveral Hills in the Mid- 
dle, the Superficies thereof will be more than in a 
Plain bounded by the fame Limits, 

Now Surveyors differ in their Opinion in refpiect 
of cafting up the Content of fuch a Field ; fome 
arsue on the Tenant’s Behalf, that fince all Vege- 
tables fland in a perpendicular Direction on the 
Earth (that is, grow itrait upwards) as much will 
grow on the horizontal Line as on the Hypothe- 
nufe, and therefore the Lines ought to be all re- - 
duced to a Level, and the Content to be deduced 
from the Plot fo laid down. 

Others fay, that there ought to be Marks placed 
on the Top of the moft remarkable Hills, and the 
Chain drawn over Hill and Dale, andthe flope 
Lines laid on the Paper of the fame Length as mea- 
fured in the Field, and the true Content in Acres, 
6s. deduced from thence ; although the Slopes be 
reduced afterwards, that the Field may be laid in 
its true Situation in refpeét of others adjacent in the 
fair Plot. 

*Tis hard to determine which Way is to be prac- 
tifed in all Cafes ; for, though by the laft Method 
you will have the true Quantity of Superficies more 
nearly given, yet the Allowance in the firft is often 
but reafonable, if the Soil of the Hills is not fo pro- 
fitable as if the whole Field was fituated on a Plain ; 
but the Reader may ufe which he fhall think moft 
proper. 
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C MACE. Vv. 


Shewing bien furvey and make a 
per fe? Draught of feveral Pieces of 
Land lying “together as a Manor, 
&e. Alo how to compare the Bear- 
ings and Angles one with another, at 
each Station, as obferved by the Theo- 
dolite, in order to correc? any Error 
that may arife in measuring the An- 
gles i in the Field, as well as protratt- 
ing them on Paper, 


eee Oe Were © 


seecy AV ING inthe former chaste: laid 
eee G down the beft and moft practical Me- 
wax thods for meafuring any Piece of Land 
SARON a here fubjoin the Manner of furveying 
feveral Parcels lying together ; an Example of which 
may be taken from the Facial Tenement or Farm, 
fig. At. : 
Firft, I take a View of the Land, confidering at 
which Part thereof i it will be moft convenient to ee 
gin, and proceed with the Work ; and becaufe ’tis 
beft working in a Lene, as often as an Opportunity. 
| sae  prefent;s 


by the moft proper ‘Inftruments, ] fhall 
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prefents ; therefore [ fet up the Theodolite at © 1 
in Charlton Field. | 

Then I enter in the Field-Book the Title of the - 
Survey, and, in the middle Column oO 1; and then 
feid a Scat ion-Staff forwards in the Lene, as far as 
Tcan fee diftingtly (the farther the better) as to@ 
2. (and when the Station-lines:are within the 
Fie’. J fend the Staff to the next eminent Bend in 
the Hedge, or even to the farther End théreof, ‘if 
the Line trom the Inftrument to the Staff be not at 
too ereat a Diftance from the Hedge, fo as: to caufe 
Off-Jets greater than a Chain, or a Chain and half, 
or thereabouts ; for Off fets taken too long are not 
fo eafily laid off at right Angles from the Station- 
Line :) I direét the ‘Telefcope to the Staff are 2, | 
and note the Degrees in the Box cut by the North 
End of the Needle, viz. 356 Deg. 10 Mia. which 
T enter in the Field-Book, for the Bearing of this 
farft Station- Line, | % - AAS 

Then I fet up a Staff in the Hole over which the 
Center of the Inftrument was placed, to which Staff 
I direct one of my Afiiftants to apply the Ring at 
cne End of the Chain, whilft the other Affiftant 
ftretches it out in aright Line towards © 2 ; letting 
it lie on the Ground in that Direction, till the Oc- 
currences in this Chain’s Length are entered’ in the 
Field-Book,- viz. I meafure ‘the Diftances of the 
Chain from the Boundaries of each Field, which I 
enter in the Columns of Off fets ; that on the right 
Hand of the Chaininthe right Hand Column, and 
that on the Left in the left Hand Column. If the 
- Landis Part of that which I am about to furvey, I 
write in one of the outfide Columns by what Name 
itis called ; butif it belongs to a Stranger, | write: 
the Name of the Owner thereof, and in all Cafes 
exprefs to which Land the Hedge belongs. 

So, atthe Length of 20 Links from © 1; I Jay the 
Off-f ret Staff at’ right Angles with the Chain, and 


engafure 


Sear.’ The Pragical Surveyor. 103 


meafure the Diftance from thence to the Corner of 
Turfy-Leafe, which I find to be 15 Links ; therefore 
in the middle Column reprefenting the Station- Line’ 
I write 20, and againft it inthe right Hand Column 
of Offtets I enter 1 5: ‘Likewife when I come to 40 
Links in the Chain-Line I] am againft the Corner of 
Cow-pafiure, therefore lay the Off-fet Staff to the 
Chain, and meafure the Diftance from thence to the 
Corner Of Cow: pafture 80 Links, which I ente in 
the left Hand Column of Off-fet againft 40 in the 
middle Column ; denoting, that, at the Length of 
40 Links fromo@ 1, the Off-fet 80 Links reached 
the Corner of Cow -paflure on the left’Side of the 
Station- Line: 

The Hedges on each Side the Lene running on 
very nearly “'ftrait from thefe Corners, | take no 
more OFF fets in this fittt Chain’s. Length, nor at the 
‘fecond: But when I have laid the TCHiH a third 
Time, arid come’again{t 80 Links, I there take an 
Of-fet on the left Hand of the Chain-t ine, becaute 
the Hedge varies its Direction, making a cenfidera- 
ble Bend; for, though the Diftance from. the Chain 
to the Hedge continually varies from the Corner to 
» this Place, yet | only take Off-fets at each End, 
omitting the intermediate Parts ; fince, when ae 
Extreams of aright Line are given, that right Line 
is alfo given. But whenthe Hedge runs on with a 
continued, but irregular Curvature, then I take 
Off-fets at'every Chain, or half Chain’s Dength, or 
pease as the Thing requires. 

In. this Manner % Sse with the Chain till I 
come to the Sta “ffFat©2 3 oblerving, as I go along, 


the Bends in the Beka on each Side of the Lane re 


to every one of which I take an Off-fet, and then 
write the Length of each on the right or left Side 
of the middle Column in the Field-Book, repre- 


ienting the Station- Fe according as they were 
Jaid ef in the Field. 


He 4 Note; 
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Note, the Mark © in the Field-Book denotes a 
Station; B a Bearing ;4.an Angle; cu. the Cutting 
~ot an Hedge by the Chain ; ag fome remarkable 
Obj: & on the far theft Side of the Hedge, as another 
Fence fhooting up thereto 5 ret. Return to a former 
Station, €94,); 7, 

Being come to © 2, | there plant the Inftrument, 
and tend the Station-Staff forwards in the Lane as 
far as I can fee it, as to @ 3; and then bring the In; 
dex to 360 on the Limb, and, turning the whole 
Inftrument about, I direct the Telefcope to the Staff 
left atO 1, and there fix the Inftrument. Then 
having turned about the Index on the Limb, till 
through the Telefcope I fee the Scaff at 3, | “find 
that the Nerch End of the Needle points at 338 
Deg. and. the Index cuts on the Limb 161 Deg. 50 
Min, therefo:e under 2, in the middle Column of 
the tield Bo k, I enter 338 Deg. and under that 
161 Deg.50 Min. denoting that atthe fecond Station 
the Bearing of the thiid from thence is 335 Deg, 
and the Angle wich the Index cuts on the Limb 
is 161 Deg. 50 Min, — 
| The Kule 1 obferve in meafuring each Angle is 
this 
) Fi RR, T bring the Index to 360, and with that Part 
of ' the Limb towards me, 1 arc the T elefcope to @ 
Mork at toe laf Station, and there fix the Injirument ; 
then I turn about the Index on the Limb till I fee the 
Hair in the Telejcope cut a Mark at the next Station 
before me, fo foall the Needle foew the Bearing of the 
next Line, and the Index on the Limb foews the Quan- 

ity of the Angle at the prefent Siation. 

he Angles and Bearings of the Lines are taken 
at once fetting the Index, as eafily and expedi- 
tioufly as the Angle itfelf only ; therefore infert 
the Bearing of each Line in the Field- Book, as you 
fee in the Form thereof ; for then you may prove the 

Truth 
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Truth of your Work in the Field at each Station, 
betore you leave it, by one of the following Rules: 
If to the prefent Bearing, be added. 180 Degrees, 
and from the sum you fubiradé the loft Bearing, then 

es Remainder « will be the prefent Angle. 

, if to the prefent Angle you add the loft Bear- 
* ing, ee from the Sum fubtrati 180, then will the Ke- 
mainder be the p. efent Bearing. 

But, if the Degrees to be fubiraéied are more than 
thofe from which they are to be fudiraticd, the latter 
muji be encreafed by 360, and then fubir:G. And, if 
the Kemeinder be more than 360, then cbate 360, and 
the Refult gives the Degrees required. 

So at ©@2, if to the prefent Bearing 338° 00° 
you add 180°, the Sum is 518° 00’; troin which 
Sur ns if you fubtract the !afi Bearing at O1, 356° 
10’, the Remainder is 161° 50’, equal to the pre- 
fent Angle. 

Likew: ife, if to the Bearing at © 3, » You 
add 180 Degrees, the Sum is 181° ee aad is 
lefs than 335° 00% , the Bearing’of the latt Station ; 
therefore 181° 30’ muft be increafed by 360, and 
then the Sum is 541° 30’, from which if you fub-. — 
tract 338, the Bearing of the lat Station, the 
Remainder will be 203° 30’, equal to the prefent 
Angle. 
~ Jn like Manner may any other Angles be examin- 
ed, and, if found erroneous, the Error may be cor- 
reéted, before *tis communicated to the following 
i Part of the Work. 

' Therefore when you have noted the Bearing of 
the prefent Station, write it in one of the Be 
Columns of the Field-Book, and adding 180 there- 
to, fubtract the Bearing at the laft Station there- 
from; and then, if the Angle thus calculated from 
the Bearings agrees with “that which the Index 
cuts on the Limb, you may conclude the Angle is 

rightly 
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rightly obferved, and therefore may be entered in 
the Field-Book. — 

But obferve, tho’? the Numbers thus bis pated 
will be very nearly alike, yet fometimes they may 
differ fome few Minutes, becaufe the Divifions in 
the Box being, fo much fmaller than thofe on the 
Limb, the Degrees and Minutes cannot be eftimated 
alike in both; but yet you will be fure always to 
correct and‘avoid any grofs Error before you pro- 
ceed with the following Work; and to this End 
the before-mentioned Rules are of excellent Ufe. 

Thefe Directions I fhall not repeat, though I make 
ufe of, them throughout the whole Work, unlefs 
any thing new occurs in meafuring of the other 
Lines and Angles, referring the Reader rather to 
the Field- Book. Whe Plan of “the Work, than tiring 
him with Repetitions. 

Note, the chief, if not the fole Ufe of taking the 
Bearings here by the Need! e, is for the Sake of pro- 
tracting from the Meridian : And becaule the Nee- 
dle is fubject to err a little, therefore whenever the 
Bearings and the Angle, after they have been calcu- 
Jated one from the other, (according to the preceding 
Rules) are found to’ afer: if this Difference does 
not exceed a Degree or thereabouts, the Bearings 
mutt be corrected from the Angle; for in taking 
the z there can be no fenfible Error, if the Catitions 
given in Page 58 be duly obferved. But if the 
above- mentioned Difference be confiderable, and 
the Needle be not very faulty, you may conclude 
that fome Miftake hath been committed, which 
muft be inquired into before you: proceed any 
farther. 
~ From © 2 I proceed with the Chain towards 
‘© 33, but, at twenty Links in the firft Length from 
© 2, I am againft the Hedge that parts Home-clofe 
from Turfy-Leafe ; therefore I take an Off-fet thereto 
perpendicular from the Chain-Line, and enter in 

the 
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the Field-Book ag 17 links, and this will Era 
after be of Ufe in clofing the Plot. 

_ Being come to © 3, | “there obferve and prove the 
Bearing and Angle at that Station, and then pro- 
ceed with the Chain towards © 4; but firft, at © or 
the prefent Station, I meafure an Of-{et to the right 
10 Links, and to. the left 20 Links; at 41 in the 
Chain- Line, 1am againft theOrchard-Hedge, at 204, 
the Orchard-Pales, at 261, 1 am againft the Gage 
that leads into the Yard, and alfo againft another 
that ‘goes into Cow-Pajture; therefore to each of 
thefe Remarks I] meéafure an Off-fet from the Chain- 
Line, and enter them into the Field- Book. 

In going from ©4 to © 4, the Chain touches. 
the Brow of the Ditch at 2 Chains 20 Links from 
the laft Station; therefore again{t 220 in the Field- 
Book I write 0, denoting that there was 0, or no 
Diftance from the Chain tothe Ditch. By the Brow 
of the Ditch is meant the determined ‘Diftance of z 
Links from the Stem of the Hedge. 

Being come to'© 6, I fend a Staff to the far- 
ther Side of the Field called the Stockin, and if I 
cannot fée the Mark through the Hedge, I caufe the 
Bows to be removed or held back tili I can plainly 
fee the Mark ; but if that cannot be done, I make 
my Station a little on this Side, or elfe beyond fuch 
a thick Place till I can plainly fee the Mark, and 
draw the Chain through the Hedge in a ftrait Line, 
and where it cuts the Hedge I write cut, as here it 
does at 10 Links; bur, if the Fence is aWall, L-al- 
tow for the Thicknefs thereof, and always meafuare 
the neareft Diftance between Station and Station that 
can poffibly be, 

Being come to © g in the Stockia, I ae a Staff 
to be fet up in the very Corner of the Field next the 
Lane where the Boundaries meet, to which I meafure 
from ©9Q; fo fhall the End of ‘this Line coincide 
with the OfF- fet ad h I took to this Corner from the 


Station- 
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Station-Line in the Lane, which will be a Proof 
that the Work is truly laid down, when I come to 
protract it. | 

If upon a Piece of Paper with the Pen only you 
make an Eye-draught of the Zame, and that Field 
which you have finifhed, fetting your Station- Lines 
with their Numbers, as you made them in the 
Field; you wiil plainly fee your Work as you go 
along, and be able to diftinguifh which Boundaries 
of the prefent Field are already meafured in the pre- 
cedent, as well as be dire¢ted, with a great deal of 
Eafe, how to proceed with your Work, when you 
come to protract it. 

Having made all the neceffary Obfervations round . 
the Stockin, 1 return to @g; and with 360 on the 
Limb towards me, I direct the Telefcope to a Mark 
at the laft Station before I came to this, viz. © 8, 
and fixing the Inftrument there, I next direct the 
Telefcope to © 10, and note the Angle and Bearing 
at that Station:- Then I lay the Chain through the 
Hedcee from © g towards © i0, and take an Off-fet 
to the Fence where each Partition-Line joins it on the 
other Side; by the Help of which, together with 
the other Off-fets on the further Side in the Lane, 
moft of the inward Fences of the Orchard, Garden, 
€Sc. may be drawn. 
~ From © 10 I cannot fee into the very Corner next 
the Lane, therefore I] take an Off-fet thereto 20 
Links from the Station-Line, and fo are the Out- 
Lines of the Garden, Yard, &c. finifhed. 

Then‘I return to © 8 in the Stockin; and here it 
may be obferved, that when I defign to return to 
any Station, before I leave it, ] cut up a Turf with 
a little Paddle, which I fix in one End of the Off-fet- 
Staff, or make fome fuch Remark that I may be 
fure readily to find the Place in which the Station- 
Staff before ftood ; and in the Field-Book to this 
Mark © 1 write resurz, Then planting the Inftru- 

ment 
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ment at © 1, I direct the Telefcope to the Mark 
left at © 7. 

Note, 1 make it a general Rule, to obferve the 
Angele with that Line “which was meafured. imme~ 
diately before I come to the Station where I took the 
Angle the firft Time: So here I obferve the Angle 
‘made with © 4, ©8, and not with any other, as 
© 8, ©g; therefore according to this conftant Rule 
I dire& the Telefcope back to ©7 in the Steckin, 
and, fixing the Inftrument there, I next direct the 
Telefcope to O11 in Home-Clofe, and note the 
Angle, €c. as in the Field-Book. . 

Wher Ihave meafured the Angle, &c. at @ 11, 
and am going forwards towards © 12; at 76 Links 
of the Chain I perceive myfelf over- againtt the Fence 
that parts Out-Wood trom Crabtree-Clofe: I there- 
fore afk the Follower of the Chain, how many Ar- 
rows he hath in his Hand, he anfwers 4 ; therefore 
I enter in the middle Column of the Field-Book 
476 and again{ft that on the left I write 61, the 
Length of the Off-fet ; denoting, that at the Length 
of 4 Chains 76 Links fron ©11, I laid off an Off 
fet to the left, 61 Links. Then I proceed to ob- 
ferve and enter in the Field-Book the reft of the Oc- 
currences round Home-Clofe, clofing it at the End 
of the Line from © 12, next the Lave. 

Then I return to © 12, and proceed to O19, 
clofing Turfy-Lea/e at the Corner; to which I took 
the firft Off-fet from ©.1, in Charlton-Field. 

In the fame Manner I proceed round Cradtree- 
Clofe entering the feveral Hig Aci as you find 
them in the Field-Book. 

Being at © 17, I caufe a Staff to be fet up clofe 
to the Fence where the Hedges join one another near 

© 7; to which Staff I meafure ftrait from © ig 
clofing Out-WYood at the Extremity of the Station- 
Line,” which coincides with the Off-fet laid off from 

© 7, in the Stockin. 
Pacis , 


‘ 


e 
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» Having finifhed all the. Fields ‘on: this..Side. the, 
Lane, I return to © 6; obferving this general Rule, 
never to make a Tour greater. than Neceffity re-. 
quires, but,always to clofe each Field. as :foon as. 
poffible : So, inflead of going up, the Lave from © 25. 
if | had turned off into Turfy-Leafe, and clofed firft 
Turfy-Leafe, and then Crabtree-Clofe, <c. the Work. 
had been done as well, - a oe 

. Being at © 6, I caufe a Staff to be fet. up in.a con-' 
venient Place,,on the farther, Side of Garrot-Fidd,. 
as at © 18, laying the Chain through the Hedge; 
from @6, towards © 18 ;, andjbecaufe the Hedge 
belongs to the next Field, I, write Hedge to Wil. 


~ Green, the Owner-of the adjacent,Land. 


After I have obferved the Angle at, © 18, /Idire&, 
the Telefcope'to..a Staff fet up by the. River Sides, 
and note the Degrees which the Index cuts.on the. ! 
Limb, viz. 131910’; and'then:meafure trom.0.18,, 
to. that Staff, 300, Links, taking Off-fets.on each; 
Side the Line to the Brink, of, the River, as you fee 
in: the Figure thereof ; and this will be found very. 
ufeful in all manner.of Practice,. where the Boun-, 
daries-are very irregular, that,as much, Work may, 
be performed. at, once, fetting down the Inftrumene. 
as poflible. 5 wheal) sack. & | 

From © 18, I proceed with the Chain to © 19,, 
and from thence I meature along the Hedge-Side that 
reaches from the River, to. the Lane; and when L. 
comeagainft theHledge that parts Aacg-meadow from. 
Cow-Pajfiure, 1 write.a.g\ 50 Links, being fo far 
diftant from the Chain- Line. and becaufe the Hed ge, 
from this Place belonged to Garrot-Field, I entered 
it fo in the Field-Book, but now it belongs to Cow- 
Pafture’, therefore I write Hedge to Cow-Pajfture. 

Then returning to @19, | direét the Telefcope 
firft to ©18, and then to ©.20, and! find 9 19 to 
be ina ftrait Line with © 18 and @20, therefore 
I enter in the Field- Book 180, or Station-Line con- 

| tinued ; 
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tinued ; then I proceed to obferve and enter down 
the feveral Occurrences at © 20, © 21, and ©22, 
round Mag-meadow, and then return to © 21. | 

From © 21, 1 goto © 23 in Cow-Pajiure, clofing 
it-on the Corner, near ©-1--in-Charlton- Field x. and 
fo is the whole pained, as far as relates to the Field! 
work. | 


4 


AR ete «natin 


If there be feveral Pieces of I baibcthngtne to the 
fame Manor, Sc. you are now furveying, that lie. 
difperfed in feveral Furlongs in common Fields ad- 
jacentto the fame Manor; you may from one of 
your Stations on the Outfide of the Plot take the 
Bearings to each Piece, by caufing a Mark to:be fet 
up thereon, and meafuring the Diftance from that 
Station toeach Mark : So may each Piece be plotted 
in its true Form, and laid in the fame Situation in 
the Plot as on the. Land itfelf: And in your Table 
of References or Terrier, ‘you may’ infert the Name 
of the Furlong where each Piecelies, with the Name 
of other Perfons Land that lies-round it, as a Di- 
rection to the Steward, or other Perfon, to find each 
Piece. : : 


Obfervations 
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Obfervations and Dimenfions of Land ling in the Parifh 
of W , in the County of L- ; Part of thé 


Eftate of —- —— 31/2 of March, 1724. 


Off -fets 
‘Off-fets 
Remarks 


Remarks 
Station- Lines 


O1m Chartton-Field. 


) B | 356° 10° 7 
: Corner of Tur 
Corner of Cow any 20 Of. 5h f Wek 
Pajfture, Hedge \48-9°; 40 Turfy Leafe. 
to Pafture. 10 | 280 | 
300 20 
593 
©. 2 in the Lane. 
180° 00’ > | 168 50 
518 00 10 9° 
356 10 ag ag.17 nee 65 
161 50 44 ome- clofe 
© 3 in the Lane. 
B 1° 30° 
< | 203 30 
20 O on 
x: 30° Ai [ahs 10 Ord Pole. 
180 00 204. GZ. 15 Gate into the 
The oe in Yard. 
191 30 a's, in%0 35 261 and Cornir of Barn. 
360 00 fure. 290 ! 
541 30 ae to 
itt 0. 
338 00 20 | 388 ag. iceige Croft 
203 30 
cee 435 


‘ Gate 
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Po fel a per i 
fe S Re 
S 
oy 
_ [04 m the Lane. : 
B ° | 349° 30° 
S | 168 00 
ag.20| gO - 
13 | 140 irae 
ace 220 o {On Stockin 
ee || BG TT S00 Hedge. 
Hedge to Field. £1 OOO «et : 
© 5 in the Lane. 
B pt 50" 
> | 204 20 
140) O 20 
64 12 
$5.4 152 
30 | 236 } 10° 
Le © 6 in the Lane, 
Be} 93° 30'| 
- > | 259 40 
Corner of Stockin| 0 10 int. 
Into Stockin, 
6: 249 
& =| 590 
Me LO: 
© 7 in Stockin. 
B | 193° 30° 
“are > |~2S0 00 
Hedge to Wach.| 23 |. 00 
60 | 335 
45 | 620 
ag.20} 668 
Ree... 


| Remarks: 
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6 4 re s 6 
rs S BS = S 
S si te = 
ES co S 
G © S e) ~Y 
Re ‘Ss > 
x 
H iP 
© 8 in Stockin. 
B | 229° 00° 
< | 219 20 
Hedge to Stockin IO O 
10 268 


|O 9g i” Stockin. 


B 268° 30’ 
<1 259 80 
Corner. 30 22 


Hedge to Stockin 
300 20 Clofe Stockin here. 
Hedge to Lane, in Corner next to Calves Croft. 


© 9 ret. 
B 192° 00% 
< 143 00 
20 tnt. 
Inio Home Clofe. 
clone ZO Calves Croft Hedge. 
220 20 Garden Paies. 
we Corner of Or- 
: 35° oe chard Hedge. 
261 | 
© 10 i Home Cloje. 
B 204° 40 
<j oy 252° 40 
205) on Orchard Hredze 
250° clofe bere 
255 
| Out-lines of Orchard, Garden, fc. cist o» Hedoe next the Lane. ; 
Pi KAS. 
7 
i] C £ 4 4 
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3 St} Ae weed): We 
S Sif Sadar & 
RS w ; we 
© 8 ref. 
B 105° ©0 
< gil 30 
19 int, 


into Home Glofe. 
Rene eH tee COrvmey Ry 24 


37 (353 
28 1405 | 
ORS in Home Clofe. 
B_ ]193° 30° 
<i {268 a 
60 4130 : 
Hedge ta | ag. 61 |446 
Home Clofe . 
Corner 19° 1727 
1 12 in Home Clofe. 
B j259° Co! 
ey 2 AG 86 
ag. 28.1.6 
48 {268 
667 — \Clye Here. 
Clofe Home, Clofe on Hedge to Lane, next Turfy- 


Leap. 


ste 


Phage 


T2 Remarks, 
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= S|) as <i e 
© (S| & 18\-§ 
Re ‘3 a4 
= 
a 
© 12 ret. 
B | 189° 20° 
> | 476 00 
20 int. 
into Crab-tree Clofe. 
60 55 \Corner Hedge 
toTurfy-leafe. 
612 12 Corner. 
618 int. 
[nto Charlton Field. 
642 | | 
© 13 in Charlton Field. 
B | 262 40 
> | 253 20 
10 28 
510 20 Clofe here. 


530 reaches firft Station. 


Turfy-leafe, Clofes on Corner of Hedge next the Lane. 
© 13 ret. 
B | 103° 00% 
> |. .94 90 
Touch on Hedge to re) 135 


to Crabtree-Clofe. 
e 


17 | 310 
; © 14 1” Charlton Field. 
B | 69 00 
> | 146 00 
3 | 320 
20 | 545 
O18 


Remarks, 


pn 
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Remarks 
OF - fers 
Off-fets 

Remarks 


Station- Lines 


O15 in Charlton Field, 


B 5° ont 
< 1116 00 
151 60 
166 int. 
Into Charlton Common. 
$20) 337 
Hedge to 16{ 563 
Crabiree Clofe 645 
© 16 in Chart ton Common, 
Bee oa 
df Bik 35 
16 int. 
Into eae Clofe. 


| 30 Hedge to Wood. 
ee 10 clofe bere. 
Clofe Crabtree-Clofe to Corner next Home- Clofe and Wood. 


Jo 16, ret. 
Bol aro 20° 
<f £-185' 20 
2 .|4232 
60 | 386 
69 | 434 
Bayt Os 
|4 Gate into 10 | 930 
the Weod, 32 | 1110 
86 | 1268 
142.) 1353 
1552 


Ls. Remarks, 
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URES} lami lh : 
Pa | \OR eS Ss 
a 
WZ 
O17 Charlton. Field. 
B | 264° 30” 
- | 74 10 
128 | 225 
218 int. 
Into Clemenfon’s Land. 
56 | 370 
25 | 504 
12°|°| 784 
1240 


Outwood clofes on Corner r of Si tockin, next to Clemenfon's Field. 


B 
< 


© 6 ret. into Lane. 


270° 50" 

a7 OO 
23 int. 

33 10 | Hedge toW. Green, 
288 40 
560 10 
932. | 98 (Corner to Krver. 


— 


© 18 in Garret. ot Field. 
T6862 rere, 


5 10 
“131 10. Angle toa Bend ix the River, 
6 from © 18 
a 75 
leo 52 
248 53 
Bie ae LOPE Peete! 
| 225 © Touch the River's Brisk 
422 145 
536 1i0 


620 116 


Remarks. 


| 


The Praétical Surveyor. 11g 


Off-fets. 
Remarks 


Station Lines. 


©19 in Garrot Field. 


96° 30/ 
7 2 | Q Hedge to Garrot Field 
continued to River. 
180 O 
30° 34 
558 50 ag. Hedge to 
Cow-Pafture. 
890 76 | 
{L024 50 clofe here. 
Clofe Garrot- Field on Hedge next to Lane. 
© 19 ret. 
B -486* oof 
< 180 00 
8 int. 
Into Mag-Meadow. 
57 126 
14 120 
280 42 
348 21 
og bab 
780 : "9 A Bridge. 
goo O 
1004 15 
1045 


I 4 Remarks, 
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Remarks 
Off-fets. 
Off-/ets. 

Remarks 


Station Lines. 


© 20 in Magg-Meadow. 
B | 151° 00% 


< | 145 40 
78 40 
154 82 
280 75 
395 30 | Corner to River. 
Ke O2L im Magg- Meadow. 
B | 54° 30° 
< | 83 35 
00 28 Hedge to Magg 
/) Meadow. 
100 64 | O¢/ 
245 7B |} 
380 89 | 59 
452 3H | O4 
© 22 in Magg- Meador. 
B | 358° 00° 
< | 123 20 
00 28 
147 53 | 4 Gaile. 
378 28 
600 6 
| 792 go 
sgO 60 
LOIO 137 | Clofe bere. 
1032 


Viage- Meadow clofes on the Corner of the Hedge nexi 
Garrot- Field. 


Remarks. 


—" 
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| 


my) eh mf S 
S eo) ae S 
Re Te a 
_ 
a) 
©21 ret. 
B | 143° 35° 
yr 78 225 
a ae 
lato Cow-pajture 
pe ; 
244 60 Corner to River. 
© 23 in Cow- pajture. 
> go° 50° | 
129 05 
205° 55 Hedge to Cow-pafture. 
245 60 
302 62 
428 24. 
560 20 
680 38 
755 58 | 
842 | 45 Clofe bere. 
6 


! | 93 
Cow-pcofture clofes on Corner vext Charlton-Field. 


sre. 
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SE Cie, Ag 


The Manner of Protraéting the Obfervations 
contained in the preceding Field-Book. 


FHL E Protractor for this Purpofe is beft made 

a whole Circle, and marked on the Limb 
where the Numbers begin with N. or a Flower-de- 
/uce 5 forthen may that Part of the Prrotractor be 
kept always one Way as the Inftrument in the 
Field ; and therefore you will be lefs liable to Mif- 
take, than if youufe a Semicircle, which muft be 
Jaid upwards or downwards, as the Degrees of the 
Bearing are more or lefs than 180: ‘The Diameter 
of this Protractor may be Jaid parallel to the Meri- 
dians, by the Help of equal Divifions graved on the 
inner Edge thereof ; or by the Degrees on the out- 
ward Edge. 

Being provided with a Sheet of {trong Cartridge- 
Paper, or (if that is not large enough) a Skin of 
Parchment ; or which I reckon better (efpecially for 
the fair Plot) if one Sheet of Paper be not big 
enough, to have feveral Sheets patted on Cloth or 
Canvas well ftretched and dried in a Frame before 
you ufe it; and this you may have of any Size, as 
the Largeneis of the Worxk, to be laid down requires. 

Or a Practitioner may have Sheets of large Paper 
printed from a Copper-Plate, with fine Meridian 
(Lines drawn thereon at exact Diftances ; and thefe 
will be very neat and true, and will fave much 
Trouble in drawing Meridian Lines by a Parallel 
Ruler, or otherwile. | 

If you have not a Parallel Ruler, you may draw 
Lines parallel to one another, by fetting one Foot of 
a Pair of Compafies at or near the End of your given 
right Line, and with the other defcribe the Arch of 
a Circle; do the fame at the other End of the Line, 

and 
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and through the utmoft Convex of thefe two Arches 
you may drawa Line parallel to the firft. 

Or if you bend the Paper double, fo that the two 
Ends coincide, and prick Holes through them 
both ;. then the Paper being opened, Lines drawn 
through the correfpondent Points will be parallel 
one to the other. 

Having drawn parallel right Lines at convenient 
Diftances throughout the Paper marked with N.S. 
reprefenting Meridian, or North and South Lines ; 
1 chufe out fome Place in one of thefe Lines to re- 
prefent the firft Station, as at@ 1, Fig. 41, and 
lay the Center of the Protractor on the Pointe 1, 
the Diameter being paraliel to the Meridian Line, 
and the Beginning of the Degrees of the Protractor 
towards N. or upwards: And becaufe the Bearing 
of the firft Station-Line is 356°, 10’, I make a Mark 
with my Protracting Pin againft that Number, clofe 
tothe Limb of the Protractor; to which Mark [I 
draw an obfcure Line from@r, reprefenting the 
Chain Line from @1 to©2. 

Then the Field-Book being open before me, I 
lay the Edge of my Plotting-Scale to this obfcure 
Line@ 1 and®2, and becaufe I find.in-the Field- 
Book that the Off-fets from this Line were aid off 
at 20, 40, 280, 200, and 563; therefore making the 
Beginning of the Numbers on the Plotting-Scale to 
coincide witho@ 1, [ make a Prick againft each of 
thefe Numbers clofe to the F.dge of the faid Scale ; 
then turning the Scale perpendicular to the Line, I 
apply it fuccefively to thofe feveral Points, and 
there prick off the Length of the feveral Of-fets on 
the relpective Sides of the obfcure Line ; fo againft 

the firft Mark in the obfcure Line, 1 prick off be 
Links to the Right, which gives the Corner of Tur- 
fy-Leafe : Alto againft the fecond Prick in the ob- 
{cure Line, I prick off 80 Links to the Left, which 
gives the Corner of Cow-Paflure , at 280, or the 
3 third 
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third Mark in the obfcure Line, I prick off 10 to 
the Left; at 300, 20 to the Right; and at the End 
of the Line 563 I prick off 18 Links to the Left ; 
Jaftly, I draw Lines with Ink from Point to Point 
on the Outfides of this obfcure Line, thereby con- 
itituting the Boundaries of the Lane fo far. 

At the firft and fecond Diftances, I was againft 
the Corners of Turfy-Leafe and Cow-Pajfture, there- 
fore, with a Black-Lead Pencil 1 draw two fhort 
Lines, cutting the Lane, to denote that the South 
Fences come up to the Lane at thole Corners, and 
will hereafter be of Ufe in clofing thefe Plots, 

- Having thys finifhed my firft Length, I produce 
the obfcure Line, if Occafion requires, both Ways, 
till it is as long each Way as the Radius of the Pro- 
tractor; then I place the Center of the Protractor 
on the Point © 2, and turn it about thereon, keep- 
ing the Beginning of the Degrees towards @ 1, the 
fait Station, till the Diameter coincides with the 
Station-Lines @ 1, © 2; then clofe to the Edge of 
the Protractor, right againft 161° 50’ the Degrees 
of the prefent Angle, I make a Mark with my Pro- 
tracting-Pin ; and tothat Mark from © 2 draw an 
obfcure Line, reprefenting the Station-Line, from 
© 2toO 3. 

And that I may be fure the Line © 2, © 3, is 
drawn in its true Pofition, I turn about the Pro- 
tractor, the Center ftill coinciding with @ 2, till the 
Diameter be parallel with the Meridians ; the Be- 
ginning of the Numbers of the Protraétor being 
towards N. on the Meridian Line, and then will the 
Line® 2, © 3, before drawn, meet the Limb of 
the Protractor againft 338° oo’, the Bearing of the . 
Line © 2, ©3, which proves the Line ©2, © 2, 
to be truly laid down, * 

And thus may the Plot be laid down by the An- 
gles, and examined by the Bearings. 


The 
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The conftant Rule I obferve in drawing the An- 
gle is this : To lay the Diameter of the Protra¢tor 
on that Line which brought me to the prefent Sta- 
tion, where the Angle about to be laid down was 
taken; and to keep the Beginning of the Numbers 
on the Protra¢étor towards the-laft Station. And, 
in order to prove that each Angle is truly laid 
down, I turn about the Center of the Protraétor on 
the Point, reprefenting the prefent Station, till the 
Diameter be parallel to the Meridians, with the 
Beginning of the Numbers towards N. on the 
Meridian Line ; then will the Line laft drawn, cut 
the Number expreffing its Bearing on the Limb of 
the Protraétor, if that Line be drawn in its true 
Pofition. | 

But there will beno Need of this double Trouble | 
in protracting, if the Bearings be carefully examin 
ed, and corrected from the Angles, according to 
the Directions given in the laft Section ; it will be 
beft then to lay down the Angles on the Plot from 
the Bearings in the Field-Book, without at all re- 
garding the Angle obferved by the Limb of the 
Theodolite. 

In like Manner, I lay down the Angles taken at 
the 3d, 4th, sth, 6th, 7th, 8th, and gth Stations ; 
and alfo the correfponding Lengths and Occurren- 
ces : I continue the Boundaries to the feveral Off- 
fets as I go along, drawing a fhort Line acrofs them 
with a Black-Lead Pencil, where the Remarks ag, 
’ €$¢. are noted in the Field-Book, and I break off 
the Fences where there are Gates : So at the laft 
_ Length, from © 9, when I have drawn that Line in 
its true Pofition, and made it of its juft Length, as 
noted in the Field-Book, I find its Extremity to coin- 
cide with that Point in the Fence, to which I laid of 
an Off-fet from 388 in the Station-Line © 3, © 4, in 
the Lane, which proves that the Angles and Lengths 
inclofing the Stockin are truly laid down. | 


But 
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But ifthe Extremity of the laft Line does not co- 
incide with the Extremity of the laft Of-fet laid off 
from the Station-Line © 3, © 4, both denoting the 
North-Weft Corner of the Stockin, the Lines and 
Angles, defigned to inclote the fame Stockin, are not 
truly laid down, and therefore muft be correéted 
before I proceed. 

Next, I lay the Protractor @ 9, and, having laid 
down the Angles ©8, ©9, O10, | prick off the 
feveral Off- fets, marking them as the Field-Book 
directs, where the Lines of Partition within come up 
to the Hedge. 

Having drawn the Chain-Link fromo 10, and 
fet off the laft Off-fet therefrom 20 Links, I find 
the Extremity of that Off-fet to coincide with the 
Mark I drew crofs the Fence at the 2d Off-fet from 
© 3, ‘which proves the Work to be truly laid 
down. 

The Out-Lines round the Orchard, Garden, Yard, 
€c. being drawn, the external Angles about the 
Buildings may be meafured with a Bevel; or elfe 
with the Chain only (as directed in the Ufe of the 
Chain ;) which, together with the Remarks on the 
Outfides, will be an ealy DireCtion for drawing the 
feveral Boundaries within thofe Lines. 

Having finifhed the Ground-Plot about the. 
Buildings, I find the next Station in my Field- 
Book, marked © 8. ret. therefore I return to@ 8, in 
my Draught, and Jay down that Angle by the Line 
immediately preceding that Station, wiz. © 7, © 8, 
and proceed to @ 11, laying down the feveral Oc- 
currences as. noted in the Field- Book. 

The Rules I obferve in thefe Cafes are to num- 
ber with Black-Lead all the Stations f have already 
Jaiddown in my Draught, and to exprefs thofe Num- 
bers fucceffively one ‘after another, in a Piece of 


Watlte Paper. 
If 
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If the Number of the prefent Station doth not 
immediately fucceed that of the laft, but is greater 
by an Unit than any of the Numbers in the watte 
Paper ; then I lay down the Angle of the prefent 
Station with the Line I meafured immediately before 
I came to it, and number it as inthe Field-Book. 

But, if the Number of the prefent Station is 
greater than any in the wafte Paper by more than an 
Unit, there hath been fome Omiffion in the wafte 
Paper, which mutt be rectified. 

If I come to a Station, whofe Number is already 
entered in the wafte Paper, then I return to that 

tation in my Draught, and there lay down that 
Angle with that Line meafured immediately before 
I came to this Station the firft Time. 

Thus, obferving thefe Directions, may the Plot be 
laid down without any Burden at all to the Memo- 
ry; and, if it was furveyed by one Man, it may be 
plotted by another, provided the Perfon who fur- 
veyed it, obferved thefe Rules, and any Method of 
keeping a. Field-Book, that lays a Burden on the 
Memory, is imperfect, and not fit for Practice, 

The remaining Part of the Work is referved for | 
the Exercife of the Reader: The Plan thereof wags 
here laid down by a Scale of , of an Inch: I fome- 
times lay down the Plot of each Field by a Scale of 
half an Inch or larger, if the Plot will lie on one 
Sheet of Paper, and caft up the Content of each fe- 
perately by that Scale ; and, for this Purpofe, the 
Sheets, with Meridians ready printed thereon, are 
very ferviceable. Afterwards I Jay down the whoie 
Plan together by a Scale of a Quarter of an Inch or 
lefs, entering the Content of each Field, as caft up. 
by the large Scale in the Middle thereof. 


SECT. 


128 The Praétical Surveyor: Chap. VV. 


D eas oii 


Obfervations on meafuring Land in Commins 
Fields. 


HEN ploughed Lands in Common-Fields 

are meafured by the Chain, ’tis ufual to 
meaftrre: the Length down the Ridge of the Land, 
and to take the Breadth at the Top of the Land, 
about the Middle, and atthe Bottom ; and adding 
thefe three Numbers together to take the third Part 
of the Sum for the mean Breadth : but ’tis not ad- 
vifeable to take the Breadth very near the Lands 
Ends, because the Turning of the Plough generally. 
makes it confiderably narrower or wider; and, ifin 
meafuring down the Land you find the Breadth is 
not nearly equal, ’tis beftto meafure crofsthe Land 
oftener, as at every 3 or 4 Chains Length, and, 
adding the feveral Breadths together, divide that 
Sum by the Number of Breadths, for the equated 
Breadth: And, for this Praétice, halfthe four Pole 
Chain is moft convenient, remembring either to fet 
them down as whole Chains, or to make them fo, 

‘when you caft up the Content. 

The feveral Furlongs, in common arable Fields, 
may be accounted as fo many particular Inclofures, 
and meafured after the fame Manner, by fetting up 
Marks at the Extremities of the Furlong, and mea- 
furing the Angles by the Theodolite, as before di« 
re€ted ; and, as you pafs alone the Station-Lines, 
you may from thence take Off-fets toeach Man’y 
particular Lands; and, againft that Off-{et, write the 
Name of the Owner or Tenant: And when you plot 
that Furlong, you may, by thofe Directions in your 
Field-Book (if you will take the Pains, which is not 


a little) exprefs each particular Land in your 
| Draughe 


a ven 4 tray 4a 


we 
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Draught, with its Buttings and Boundings (but the 
_Buttings and Boundings of Land .in Common- 
Fields is: neceffarily exprefled in all Cafes ): An 
Example of this is. needlefs, only it may be added, 
that, in the Survey of a large Common-Field, ’tis 
{afer to divide it into Parcels, as feparate Fields, 
Keeping good Marks at the Stations, than to venture 
the Clofing of the Plot, by going round it all at 
once, and dividing it into Parcels afterwards; 
Hy sore TT IV, 
pis Of Reducing Plots. 
f YHE Plot of a Manor or Lordfhip confifting 


of feveral hundred Acres lying together , be- 
ing laid down by a Scale of a Quarter of an Inch or 
lefs, may yet be larger than is defired, and there- 
fore mutt be reduced into a lefler Compafs. Now 
for the Performance of this Work there are feveral In 
{truments, as a long Scale made with a Center-hole , . 
at one third Part thereof ; fo that two third. Parts 
may be numbered one Way with equal Parts 
from. the Center-hole to the End; and the other 
third Part numbered the other Way with the fame 
Number of equal Parts, though lefs according to 
what Proportion you pleafe: But to pafs by this, 
and feveral others, I fhall only give an Inflance of 
the Parallelogram, which is commonly made of _ fix 
wooden Rulers joined together, and fupported by 
Brafs. Feet, with Holes in the Rulers for letting the 
‘Inftrument to certain Proportions. 3 
“But fometimes thefe Inftruments are made of 
Brafs, and fo as they-may be fet,to,any given Pro- 
‘portion whatever, by the Help ef fliding Centers, 
that are moved along certain, Lines calculated 
“for that Purpofe, and divided on the Sides.of. the 
Parallelogram; fo that a Plot may be. reduced 
eee mee K Wath 


= 
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with the utmoft Exactnefs according to any given 
Ratio, in refpect of the former, either in Propor- 
tion, as the Length of the Sides of the fou] Plot fhall 
be to the fair one, or elfe as the Area of the one to 
the Area of theother. By this Inftrument Curves 
are as well reduced as Right-Lines, which by any 

ether Inftrument is exceeding difficult t, if not im- 
poffible to be done. 

The Parallelogram being fixed upon a very fmooth 
and even T able, and the foul Plot and fair Paper 
faftened thereon, one over-againft the other ; fet the 
Parallelogram to what Proportion you would have 
your reduced Plot be of, in refpeét of the former , 
then bring the Point of the Tracer to oneof the out- 
moft Angles of the foul Plot, and put in the Point 
which is to draw in its Place, letting it reft. onthe 
fair Paper : Then move the Tracer with a gentle, 
equal Motion over all the Lines of the foul - Plot ; 
fo fhall the Motion thereof occafion the Drawing 
Point to draw upon the clean Paper or Parchment 
the true and exact Figure of the tormer Plot, tho’ 
of another Bignefs, according to what Proportion 
you fet your laftrument 3 ; which will better appear 
by feeing the Inftrument once uted, than Words can 
poffibly “explain. 

When you have gone round the Lines that inclofe 
one Field, ee may take out the Drawing-Point 
and bring the Tracer to any other Point on the foul 
Plot; then put the Drawing-Point in its Place 
again, and proceed on with your Work. 

Note,» This Inftrument is ufeful, not only for this 
Purpofe, but alfo for Copying any fmall Print, Gc. 
in Miniature. ; but for reducing great Plots of 


‘Land, it devil be made of a larger Size than is 


commonly ufed for other Purpofes. 

Schol. The Parallelogram is a pretty contrived 
Inftrument ; but whether for the Purpole of a Sur- 
veyor, the Proportional Compaffes will not do as 

well 
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¥ ‘well or better, mutt be left to the Decifion of thofé 
who have experienced both. The Compafies con- 
fift of two Legs of equal Length, having a fteel 
Point at each -k.nd; the Center which joins the Legs 
together is moveable up and down the Middle, by 
which Contrivance the Inftrument may be fet in any 
given Proportion. When the Center is exactly in 
che Middle, the Diftance betwixt the Points at each 
End will be the fame, whatever Extent they are 
opened to ; if the Center be moved a little higher 
up, the Extent betwixt the upper Points will be lefs 
than that betwixt the lower-ones, and that always 
in the fame Proportion whilft the Center remains in 
the fame Place. There are ufually Divifions cut 
upon one of the Legs for fetting the Center accord+ 
ing to any given Proportion; but left thefe Divi- 
fions -be faulty, you may correct them thus: Let 
_ the Proportion affigned beas 2 to 43 having jet the 
Center to the Number 2, open the Legs, and by 
the wideft End take fome Number off a Scale of 
equal Parts, fuppofe the Scale 20; then if the other 
End will. reach to the fame Number upon the Scale 
40, the Center is rightly placed, otherwife it. mutt 
be moved a little as you lee oecafion. 


= 


* To reduce Plots. by this Infirument. 


_ For Example, Let it be required to reduce a Plot 
_ toa Scale of half the Bignefs. 1. Draw parallel and 
— equidiftant Right-Lines along the Plot to be re- 
duced; this Diftance may be 14 Inch or’a Inches 5 
crofs thefe again at Right-Angles with other Lines 
drawnexactly at the fame Diftance; then will the 
whole Plot be reduced into Squares all of equal Big- 
nefs. After the fame Manner reduce the Paper or 
Parchment on which your new Plot isto be drawn 
into Squares, whoie Sides are exactly hal the Length 
of the former. Then the proportional Compaties 
being fetin the fame Proportion with the Sides of 
: K 2 the 
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the Squares on the two Plots, you will be able rea- 


dily and expeditioufly with a little Practice to reduce 
one Plot into the other. 


S #.Cskate¥. 


Direétions for Beautifying and Adsrning oF 
Plots. 


Aving reduced the Plan of the Lordthip, Ma- 


nor, &«. to the intended Bignefs, *tis necef- 
fary to draw imaginary Lines, both vertical “and 
horizontal, denote d by Letters at the Top-and Bot-. 


tom, and alfo on the Sides 5+ to be-referred-to' by they 


Ai Abie of References, for che: ready finding ‘of-any - 
Field or Parcel of Land therein contained; fuch as 
you will find in the new Maps of London, ‘Ce. 


The North Part of the Plot is always fuppofed to~ 
be placed upwards, and the af to be on the right © 


Hand. 
The Reprefentation of Hedges ought to: be aid 
down on the fame Side of the "Fences that they are: 


in the Land, and to be broke off where there are to~ 


be Reprefentations of Gates 

The Out-borders of the Plot, at leaft fuch as 
border next to the Demetnes, ought to be filled 
with the adjacent Hedges, and the Tenants. or: 
Owners Names of the Grounds: 

If you. defcribe ail Rivers, Highways, Wind-. 
mills, ae fingle ‘Trees, Gates, Stiles, Gc.) that 
fall within your Plor, it will add to the Beauty 
thereof, 

Yhe Ground-Plot of Buildings ought in all Cafes 
to be exprefied by the fame Scale that the reft of the 
Plot was laid down by, and to be taken Notice of 
in the Table of References ; but never go about to 
draw the Reprefentation of an Houfe or Barn in the 
Sti ries midit 


“ 


- 


a 
| 
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midft of the Plot, fo big as will cover an Acre of 
two of Land. | 
~ But if you would exprefs a Gentleman’s Seat, or 
Manor-houfe, ’tis beft done in fome Corner of the 
Draught, or in a Plan by itfelf, annexed to that of 
the Eftate to which it belongs. Andthe Houfe muft 
be drawn in Perfpective (as you will be thewed 
hereafter). and if the Gardens, Walks and Avenues 
to the Houfe are expreffed, it muft be in the fame 
Manner; and where there are Trees, they muft be 
fhadowed on the light Side. oe 
Ifyou will take the Pains, you may, in one of 
_ the upper Corners of the Plan, draw the Manfion- 
Houle, €%c. in the other the Lord’s Coat of Arms, 
- with Mantle, Helm, Creit, and Supporters, or in a 
Compartment, blazoning the Coat in its true Co-. 
lours: In one of the Corners at the Bottom, you 
may defcribe a Circle, with the 32 Points of the Ma- 
 riners Compafs, according to the Situation of the 
~ Ground, with a Flower-de-luce at the North Pare 
thereof, always allowing for the Variation of the 
“Neédle : And, in the other Corner, make a Scale 
equal to that by which the Plot was laid down, 
_ adorning it with Compafies, Squares, Ovals, &c. 
Having wrote the Name and Content of each 
Clofe about the Middle thereof, youmay, about the 
Bounds of each Field or Inclofure, with a fmall Pen- 
cil, and fometranfparent Colour, neatly go over the 
black Lines ; fo fhali you have atran{parent Stroke 
or Margin on either Side of your black Lines, 
which, being fhadowed, will add a great Luftre and 
Beauty to the Plot. — 
If you would have your Fields all coloured, it 
will not be amifs to pounce over the Paper or Parch- 
~ ment with fome Stanifh Grain and burnt Allom, and 
a double Quantity of Rofin, finely fearced and 
lightly pumited, to preferve the Paper from being 
piereed through with the Colours ; or wet it over 


K 3 with 
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with Allom-Water, which will add to the Luftre 
of the Colours. 

Then lay on the Colours in Manner following, 
being firft ground, aad bound with Gum- Water 


very thin and bodilefs : rable for Corn, you may 


wafh with palé Straw-Colour, made of King’s Yel- 


low and White ; for Meadows, take Pink and Ver- 
digris ina light Green ; Pafure, ina deep Green 
of Pink, Azure and Smalts ; Fenus, a deep Green ; 
as alfo Heaths of Yellow and Indico ; Trees, a fad- 
der Green, of White and Verdigris ; for Mud- 
Walls and Ways, mix White and Kutt of Iron, or 
with brown Oker of Spain ; for White Stone, take 
Umber and White; Water or Glas may be fhewn 
with Indico and Azure or /udian Ink; for Seas, a 


greenifh Sky-Colour, of Indico, Azure, Smalts, 


White ana Verdigris. 

Having wafhed your Pencil very clean, take a 
{mall Quantity of the Colour, and on the Infide of 
the Bounding-Line draw the Colour along, of an 
equal Breadth, as near as you can, broader or nar- 
rower as the Field is in Bignefs; and, having gone 
round the Field ip this Manner, fwill the Pencil in 


fair Water, and ftrike along the Infide of the co-— 
Joured Line, bringing it down more towards-the 


Middte of the Field; and this will foften your Co- 


lour, and make it thew as if it loft itfelf by Degrees. 


to the very Colour of the Paper: Laftly, with a 
Pen take fome of that Colour which fhadoweth the 
Colour you laid on the Field, and go over the black- 
Jead Line only ; fo fhall your Field be finifhed. 

In this Manner, you may make 100 Fields in one 
Plot, of divers Colours, obferving, as near as you 
can, not to colour two Fields adjoining to one ano- 
ther of the fame Colour ; and therefore’ it will be 
convenient to. underftand what Colours beft fet off 
one another; and as near as you can, lay the Inclo- 
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fures adjoining to oneanother, of two fuch Colours, 
that one Shadow may ferve both. 

~ This Colouring and Adorning of Plots is rather 
the Painter’s Work than the Surveyor’s ; yet if he 
has Time to fpare, and Patience to finifh the Work, 
it may prove a pretty Diverilion. But for the general 
Practice, I would recommend the Ufe of Judian 
Ink, which, ground very fine upon a {mooth Tile, 
and the Hedges or Bounders of each Field fha- 
dowed therewith, will look very neat, and make 
the Plot refemble one done from a Copper-Plate, if 
rightly managed. 

The Water-Colours before-mentioned you may 
have in Shells ready prepared (being much readier 
than to trouble yourfelf with grinding, Sc.) as alfo 
the /udian Ink, Penciis, Ge. at any of the Colour- 
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The Manner of laying out or ‘tae 
Land. 


Op pe Ghats Braet e | 
Of Laying-out Lands. 
PROBLEM 1. 


af F any Quantity of Acres be given, ta 
2 be laidoutin a {quare Figure, annex to 
the Number of Acres given 5 Cyphers, 

GoaryxG) which will turn the Acres into {quare 
Lin's : 5 ae from the Number thus increafed, ex- 
tract the fquare Root, which fhall be the Side of 
the propofed Square. 

So, if you would cut out of a Corn-Field one 
{quare Acre, add tot five Cyphers, and then it will 
be roo000, the Root of which is 3 Chains 16, 
Links, and fomething more for the Side of that 
Pore, 

Problem..2. If you would lay put a given Quan- 


— tity of Acres in a Parallelogram, whereof one Side is 


given—Firft, turn the Acres into {quare Links, by 
adding 5 Cyphers; and divide that Number thus in- 
creafed by the given Side, the Quotient will be the 
other Side : As if 100Acres were to be laid out ina 
Paraliclog 5 one Side whereof fhall be 20 Chains ; 

therefore to the 190 Acres add 5 Cyphers, which 


“sum 


ats Rl 
a 
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Sum divide by 20 Chains, the Length of the given 
Side, the Quotient will be 50 Chains for the Length 
of the other Side. 

Problem\3. Wf you would lay out a Parallelogram 
that fhall be 4, 5,6, Sc. times longer than it is 
broad: Firft, turn the given Quantity of Acres in- 
to Links, as before, which Sum divide by the Num- 
‘ber given, for the Proportion between the Length 
and ~ Breadth. as 4, By 6, oc. the” Root of” the 


‘Quotient will fhew the fhor teft Side of fuch a Paral- 


lelogram: As if it was required to lay out 100 
Acres ina Parallelogram that fhall be 5 Times as long 
as broad; firft, to the 100 Acres add 5 Cyphers, 
and it makes 10000000; which Sum divide by 5, 


the Quotient is 2000000, the neareft Root of which 
is 14 Chains 14 Links, and that fhall be the fhorteft 
‘Side of fuch a Parallelogram ; and, by a multiplying 


that 14 Chains 14 Links, by 5, fhews the longett 
Side thereof to be 70 Chains 7o Links. 

Problem 4, If you would make a Triangle that 
fhali contain any Number of Acres, being confined 


‘toa certain Bafe: Firft, double the given Number 


of Acres, to which annex 5 Cyphers, and divide that 
Sum by the Bafe, the Quotient will be the Length » 
of the Perpendicular: As if the Bafe given be 40 
hains, upon which you are to make a Triangl ethat — 
‘fhall contain 100 Acres; firft, double the Niner 
of Acres, and, annexing 5 Cyphers thereto, divide it 
by 40 Chains, the li mited Bafe ; fo fhali the Quo- 
tient be 50: Chains, for the Height of the Perpen- 
dicular, which fet on any Partof the Bafe; then you 
may, fromthe Extremities of the Bafe, draw the other ” 
two sides, which fhall form the Triangle required. 
_So if, when you are laying out a new. Piece of 
Land of any given Content, although you meet in 


your Way with 100 Lines and Angles, yet you may, 


by making a Triangle to the firft Station you began 
at, cut off any Quantity required. 
f | aoe Cee 
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SE, Cae gee 
Of Dividing Lands. 


Li tlt Web ke 
Uppofe it was required to divide Fig. 42. whofe 
S Content is 10 4. 3 R.22 P. into 2 equal Parts, 
by a Line drawn parallel to a 0. 
Firft, the Acres, Roods, and Poles mutt be re- 
duced into fquare Links, which may be done thus: 


I 40 
If the Roods are 42 $add 2 80% to the Poles, 
3 120 


and’to the Sum annex 4 Cyphers; divide this 
laft by 16, and write the Quotient Figures, if 
they be 5, after the Acres. But if the Quotient 
Figures are but 54h write’ 2% = ei 

after the Acres, and then the Quotient Figures ; fo 
will you have the fquare Links required. 

Therefore 10 4. 3. R. 22 P. reduced into fquare 
Links, will ftand thus : 


22 
pak 
16)142.0000(88750 
Square Links—1088750 
Having reduced the Acres, &c. into fquare 
Links, they make 1088750, the Half of which is 
5443753 next draw a Line by Guefs parallel to 2d, 
as the Line ¢ d, and then caft up the Content of the 
Figure adeb, which fuppofe 494375 fquare Links ; 
this is lefs than 544375 by 50000 fquare Links, 
which fhews that the Partition- Line mutft be fet for- 
warder from éa. 
‘Now, in order to know how much ¢d muft be 
fet forwarder, I divide the Excefs 50000 {quare Links 
.. sey 


: 
| 
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_ by the Length of the Line cd, 953 Links, and it 


quotes 52 Links; therefore from ¢ I fet off 52 
Links, and draw the Line fe parallel to da, and 
it will be fufficiently near the Partition- Line. 

This is performed by the fecond Problem of the 
laft SeGtion ; but, if thofe Parts of the Boundaries¢/fde 
be not nearly parallel, then ’tis beft to draw a Tri- 
angle to ¢d, inftead of the Parallelogram cfd e. 

But if cd had cut off the Quantity adcd, 
greater than that required, then the Partition-Line 
had been more towards a2, whofe Diftance might 
be found as before. | 

Example 2. Suppofe it was required to cut off 
from Fig. 43. fix Acres towards gf, by a Line 
drawn from a given Point in the Boundary gg, at a, 

Firft, reduce the given Quantity, 6 Acres, into 
{quare Links, and they will be 600000; and then’ 
draw the Line ad, by Guefs, from the given Point 
a, and caft up the Content of gadf, which amounts 
to 43:680 fquare Links, which is too little. 

Next drawthe Line ae, fromthe Point 4, form- 
ing the Triangle ae, whofe Content is 2.35600, 
which added to the Part ga4f, amounts to 667280, 
which is more than the given Quantity 600000, by 
67280 fquare Links; therefore the Partition-Line 
pafles between e and 8, 

Now divide the Excefs 67280, by 380, half the 
Length of the Perpendicular ac, in Links; the Quo- 
tient is 77 Links, which fet of from o towards J, 
and draw ad, which is the true Line of Partition. 

Example 3. Suppofe Fig. 44. was to be divided 
equally among three Tenants, in fuch a Manner 
that the dividing Lines may pafs through the Pond 
a, in the Middle of the Field, fo that each Tenant 
may have the Benefit of the Water. : 

Firft, Reduce the whole Figure into fquare Links, 
and it will be found to contain 1477410; theneach 

‘Tenant 


H 
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’Tenant muft have one third Part thereof, viz. 
4924.70 {quare Links. 

From o@ to any two Angles, as a and d, draw the 
Lines oa, o 6, forming the Triangle ao Up which 
being caft up, amounts to 291984 {quare Links, 
which is too little. 

To the next Angle f, draw of, forming the Tri- 

angle a of, which being caft up, afnounts to 231000 
fquare' Links, which, added to the Triangle aod, 
gives 522984, which exceeds the Quantity required 
by 30514 fquare Links. 
'.. Divide the Excefs 30514 by 347, half the Length 
of the Perpendicular og, and lay the Quotient 87, 
from f to /, and fo fhall 40 a be one third Part of 
abcdef. 

Next draw the Line oe to the next Angle é; 
and caft up the Content of oef, amounting to 
Fane fquare Links ; to which add the 7 Triangle 

bof 30514 fquare Links, the Sum is 286924, 
which is too little. 

. Therefore draw od to the next Angle d, and caft 
_up the Content of 0¢d, 265500 fquare Links, to 
which add boef 286924, their Sum is 552424 
{quare Links; which is more than the third Part 
of abcdef, by 59954 {quare Links. 

Divide the Eixceis 59954 by 295, half the Length 
of the Perpendicular 07, and lay the Quotient 203 
Links from d to k, and draw ok; fo fhall Fig. 44. 
be divided into 3 equal Parts, by the Trapezias 
baho, hfeiko, and kdcbo, as was required ; 
and the Pond a, laid out to each Tenant apart. 

Thefe three Examples exprefs all the Variety that 
moft commonly happens in Practice; for either the 
Partition-Line is required to be parallel to fome 
other Line affigned, or to pats through fome given 
Point in the Fence; or to pafs through a Point af- 
figned in the Land. ; | 

Ir 
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If a Piece of Common was to be divided amonoett , 
feveral Tenants, in Proportion to the Kent which 
each pays for his Farm: The Numbers being re- 
duced to the loweft Denomination: (except you ex- 
prefs the Parts of Acres and:Pounds. by Decimals, 
which is better) the Rule is: 

4s the Sum. total of all the Tenants Rent is © the - 
whole Number of Acresin the Piece of Land contained ; 
fo is each particular Tenant’s Kent. to the Number of - 
eres to be laid out for bis Part.. This is very plain, 
and needs no Example. ee 

So if a Piece of Common was to beinclofed, and 
divided amongft feveral Tenants, according to. the 
Number.of Beaft-Gates which each Tenant hath in, 
the Common, it is to be performed by the fame. 
Rule. | | 

There is no Need. of Direction. how to make the 
Reine: on the Land in the fame Pofition as on the 
Paper-Plot, by carrying the Chain ina ftrait Line 
from Point to Point, on the Landitfelf, as divided. 
on the Paper: Only take Notice, that the larger the 
Scale is, by which the Plot is laid down on the Pa- 
per, the exacter will the’ odd Links of each Line be 
eftimated by the Scale, in order to transfer thofe . 
Tines to the Land. 

But if you are to divide a. Wood, or very hilly 
Ground, fo that you cannot fee the Marks from 
Side to Side, do thus: 

’ Be fure to keep good Marks at every basic as 
you mealure round it, that you may find the Hole 

ateach, in which the Staff ftood;. then having plot- 
ted the Wood, and divided it on the Paper-Plot, in 
fuch Manner:as défired ; plant the Center of the | 
Theodolite directly over that Point in the Station-_ 
Line on the Land where the dividing Line cuts it on 
the Paper-Plot, and bring the Index to 360; orfet 
it in the fame Pofition as it was at the forward Sta- 
tion when you meafured that Angle, turning abour 
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the Inftrument, till the Hair in the Telefcope cuts 
the laft Mark; fo that the Telefcope be fet exactly 


~ in the Direction of the prefent Station-Line, where’ 
the dividing Line cuts, and there {crew the Inftru- ' 


. ment faft: Then meafure, with your Protraétor on 
the Paper-Plot, the Angle which the dividing Line 
makes with the prefent Station-Line; and turn 
about the Index on the Limb to the fame Angle, fo 


fhall the Telefcope be fet in the Direction of the di- . 


viding Line; then, by looking through the Tele- 
fcope, you may caufe Staffs to be fet up in the fame 
Direction: And thus proceed in a ftrait Line, till 
you are far enough in the Wood, or quite through, 
if it be divided by one Line; but, if by two Lines, 
you muft continue them till they meet one another, 
as in the Paper- Plot. 

The fame Thing may be performed by the plain 
Table, or the Chain only; but thofe Inftruments 
are not fo convenient to meafure a Wood, or hilly 
Ground, as the Theodolite. 


Da oe 


How to reduce Cuftomary into Statute Mea-_ 


jure. 


“G F you would change Cuftomary into Statute Mea- 
SB fure, & é contra, the Ruleis: As the Square of 
one Sort of Meafureis to the Square of the other 5 {fo is 
_ the Area of the one to the Area of the other. 

In fome Parts of England, they account 18, in 
fome 20, 22, €3c. Feet to a Pole or Perch, and 
360 fuch Perches to make an Acre, which is called 


cuftomary Méafure ; whereas our true Meafure of * 


Land, by Act of Parliament, is but 160 Perches 
to an Acre, accounting 16 Feet and an half to the 
Perch. 


So 


7 


' 
hi 
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 §o ifa Field meafured by a Perch of 18 Feet, 
accounting 160 fuch Perches to the Acre, con- 
tains 100 Acres; how many Acres fhall the fame 
Field contain by the Statute Perch of 164 Feet ? 
Say, As the Square of 16% Feet, (viz.) 272.25, is 
to 100 Acres, fo is the Square of 18 Feet (viz. 


324) tOlIQ sooo Of a Statute Acre. See the Ope- 
ration at large. 3 


16.5 | 

16.5 18 
——— 18 

825 ee 
es 144 
165 18 


242.25 pes 1) 2 324 : 


2» + 272.25)32400.00(119.008 Acres. 
gt 75° 
245250 
G225° 


C Free 


144. The Pradtical Surveyor. . Chap, VIL 
% 


¥) " 
v4 ; 
>. ES ey “1 ie , 6G d 
s NAF tors = =x ) S24, ' 
z= w) ae 


yes oe 


General Objfervitions On. Ha Method of 
Surveying and Plotting of Roads, 
Rivers, &c. With fooxt Hints how 


to make the Draught of a County, : 


or Ground-Plot of a City, &c. 


e N ‘thiefeventh Chapter I have’ added 
4 general DireCtions * for Meafuring of 


PS ; of ae whith would take up more 
Room than can be fpared in this {mall 
Trak ; ; and indeed, if the feveral Varieties that oc- 
cur in thefe large and fpacious Works were inferted, 
it would fwell to a large Volume: But fince the 
Survey6r’s Judgment in contriving and carrying on 
his Work mutft be his beft Guide ; thefe few Obferva- 
tions may ferve as Memorandums of the moft ne- 
ceflary Things in Practice; which, together with 
other Rules before laid down in this Traét, may 
perhaps be a fufficient Inftruction. for the Perfor- 
mance of any Thing of this.Nature 


SE Ce 


CH A P. Vit se Hy 


a 


Sect. i} The Praéfical Surveyor, 14$ 


General Direétions for making a Draught of the 


Roads lying through any Country, &c. 


¥ Nitruments fittet for this Purpofe, are, 1. The 

Thecdolite a’ before deferibed ; the Angles which 
each Station-Line on the Road makes with the Me- 
fidian, being obferved by the Limb in the fame 
Manner, as before fhewed, and the Bearings of the 
feveral Remarks from.thence by the Needle. 2. The 
Wheel, or Way-wifper to meafure the Length of the 
Lines, by driving the Wheel onthe Road before 
you ; fo fhalf the Hands on the upper Part of the 
Inftrument fhew how many Miles, Furlongs, and, 
Poles, you go at one. Timé from any Station. 3. The 
Protradtor, as befote defcribed: A neat dagonal 
Scale of Brafs, arid a good Pair of Compaffes. Or, 
you may have a Beam Compa/s, with firch a Scale ' 
on the Beam ds fhall be agreeable to the Largenefs 
of your Plot; and thereby you may lay down the 
Length of your Lines very expeditioully, by fetting 
oné Foot of the Compaffes at one End of the Line, 
and moving the Socket on the Beam to one of the 
equal Divifions near the other End of the Line you 
are about to lay down, reprefenting Chains or Pur- 
longs; and then yon may bring the Point of the 
Compafs which ltands perpendicular on the Paper ta 


> . 


the Parts of that equal Divifion, reprefenting Links 
or Poles by the Help of a fmiall Screw; there being, 
Divifions on the Edge of the Socket fliding'clofe on 
the Beam, according to Nonus’s Projection ; fo that 
the Links ef a Chain or Poles of a Furlong are efti- 
mated in the fame Manner as the Minutes of a De- 
eree on the Limb of the Theodolite, In thefe large 
Plans, where the Diftances of Places are determined 
by the Interfeétion of Ri 


eht Lines from your Sta- 
yi é TION 
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tions, thofe ftationary Diftances ought to be laid 
down as accurately as may be; for; where a Mile is” 
Jaid down in the Compafs of .an Inch, a Prick of 
the Compafies is confiderable. 
In order therefore to make a Draught of the prin- 
cipal Roads that lie through any County, &e. Firft; 
~ begin at: fome noted Masket-Town, or rather at 
the County-Town; placing the Theodolite at fome 
remarkabie Church, Ge. then having a Field-Book 
with large Margins to enter the Remarks, and the 
tniddle Column “reprefenting the Station-Lines divi- | 
ded into three Parts; at the Head of which write 
M. for Miles, F. for Furlongs, and P. for Poles. _ 
_. When you begin your Journey; at the Top of thé 
Field-Book writé the Name of the Place where you 
begin your Work, and make o i in the Field-Book 
to reprefent the firft Station: Send fome Perfon for- 
wards on the Road, with a white Flag in his Hand; 
as far as you can fee; and then by fome known Sien 
caufe him to ftand; then bring the Index to 360 on 
the Limb, and turn the Inftrument into the Dire¢tion 
of the Meridian, and there fix it; thén direéct the 
Telefcope to the Perfon on the Road, and note the 
Degrees cut_on the Limb for the Bearing of the 
ne F Station-Line. | 
Put the Hands to the Beginnings of the Numbers 
on the Plates and bring the Wheel to the Station ; 
then canfe one to drive it from the Place where your 
Inftrument ftood, towatds. the Man Gn ‘the Road; 
till you fee fome remarkable Object on ‘tither Side 
thereof ;, there let him itop and dire@ the Telefcopé 
to. that Object, and. note. the Degrees whicly ‘the . 
Needle poinis to in the Box, and at what Diftance | 
the lnftraumentis planted from the laft Station, to- | 
gether with che Name of the Object to w hich the 
Telefcope was directed. | 
_. Having entered chis in the Field-Book, ¢0 on with’ 
the WI ree! till you fee fomethiie ‘ele 4 temarkable on’ 
either’ 


a 
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either Side of the Road 5 there ftop and take 4 


Bearing 5 and in this Manner proceed till you come 

up to the Man at the fecond Station, obierving as 
you 2 20 along on the Road from Station to Gabtion < | 
Firft, w what ~ By- -Lanes or Rodds you meet:with in 
your Way, whether they be to the right Hand of 
to the Left, and to what Places they go; how they 
incline, whether forwards or backwards, o or whe- 
ther they be at right Angles with the Road you are 
meafuring, and note It down i in the Field- Book with 
two Lines thus <= on the right or left Side of the Sta- 
tion-Line : That is, if the Road or Lane be on the 
right Hand, then place it on the Peau ANG > butif 
the Road be on the Jeft Hand, .then place it on thé 
Left: If the Road doth incline forwards, then mark 


it on either Side of the Lane or Road thus ¢ : 


If the Road or Lane incline backwards, then mark 
it thus 7 : If ic be.at right Angles with the Road 
you. meafure, then mar k it down thus +: If ano~ 
ther Road crofiés that you are upon, note it thus 
sk: Likewife fet down at what Diftance from your 
Stations the Lanes or Roads | turn out from. the 


Road you meafure, viz. at fo many Furl ongs, Ge, 


a Road to the Right Gr Left of fuch a Place. 
Likewile when you pals over any Bridge, note 
it in the Field-Book, with the Diftance from the 
Jaft Station; as alfo the Name of the Water that rung 
under it, yh from whence it hathits Rife, and where 
it empties iclelf ;. The fame mutt. be obferved when 


you pals over any Ford or Rill. 


_ Note down. allo, when you afcend an Hii, and 
when you come to the T op thereof, and when you 


_defcend the fame, and. come to the Bottom thereof. 


_ When you pafs through any Town or Village, 
note at how many Miles, Furlongs, and Poies, you 
enter the fame; and at how many Miles, (Se. you 
leave it, and whether the Houtes be clofe,- or {cat- 


tering, or on the right or left Side of the Road, or 
3 Lo on 


h 
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on both Sides of it; alo write down the right 
Name thereof; and; if a Market-Town, take Noticé 

on what Day the Fairs or Market are kept, and by 
what Officers the Town i$ governed. 

Note down alfo the A4G/és thac aré on the Road, 
whether Water-mills, or Wind-mills, and the DIL 
tance from your laft Station. If there be any ’/oné 
Churches on the Road; note them down by their 
Names, and whether they be Towers or Spires, with 

their Diftance from your laft Station. 
_ In your meafuring along the Road, if you fee 

any Churches, Manfion-Houfcs,: Beacows, Windmills, 
va srt, Villeges, or any other Thing remarkable, 
you mutt take a Beartng to each, hoting down in 
your Field- book the Nartie of the Place, and how 
it does bear, and at what Diftance from your laft 
Station you took this Bearing. 

Then in your meafuring forwards, at as creat a 
Diftance as you can, take another Bearing to thofe 
Places you took latt, provided you may but feé 
them, and note the Names of the Places, and how 

they bear; and at what Diftance from: your laft 
Station, as béfore. 

Obferving thefe Directions, proceéd with yout 
Work on the Road as far as you can go the firlt Day, 
éntering the feveral Obfervations in as plain and fair 
a Manner as poffible in the Field-book ; and then 
it may be convenient to protract that Day’s Obfer- 
vations, before you go any further. 

Therefore, on the Paper or Parchment, on'which 
you draw the foul Draught, letthere be ruléd Me- 
ridian-Lints all! overy exaétly parallel to’ one ano- 
ther; and:chufing a proper Plac¢ in oné of the Lines) 
ro reprefént the “firtt Station, draw an occult Line 
from‘thence, making fuch an Angle with the Meri 
dian, as you obferved the firft Station- Line to do, 
when’ you directed the ape to the Man ftand+ 
ing itr the Middle of the Road. 


W oe 


al 


peck T, The Pragtical Surveyor. ) 149 


sf 


When you have drawa the Station-Line in its true 
Pofition, fet thereon the feveral Diftances from the 
laft Station very exatly, at which ls: made any 
Remarks, as you findthem noted in the Field-book , 
and make a fmall Prick at each, in the Station- 
Line: Then having made the Station de of its 
jut Leneth, proceed to lay down the feveral Objects 


you obferved on each Sice the Road, in their true 
Situation ; as fuppofe a Steeple that ftands at a Dif - 


tance from the Road, viz. a Mile or two; lay the 
Center of your Protractor on the Place at wl hich you 
took the Bearing, (Ex. gr. fo many Poles, Ge. 
Diftance from fuch a Scauon, fuch a Secepl did 
bear from you 207° 40’) and againft the Degrees 


of Rearing make a Mark, and draw, a Line at 


Length. 

Then at the fecgnd Place in the Station;Lina, 
where you obferved this fame Steeple to bear from 
you, lay the Center of your Protractor, and againit 
the Degrees of Bearing make a Mark, and] rons 
draw a Line at Length ; and, where this laft Line 
of Beasing interfects the ere Line of Bearing, 
ther nlace. fhe Steeple, with the es of the 
eae to the Ealt Side thereof, 

All Wind-mills, eminent Houfes, or other Re- 
marks that are diftant from the Road, you mutt 
protract, in the fame Manner as you did the Khulna 
by the Bearings, and likewife w. ite down the Name 


at each; and, if you protract a Village that ftands 


at a Diftance from the Road, you mult fignify by 
Writing | the fame, that itis.a Village; but, that 
you may know Market-towns from Villages, write 
the Name of the Market-town ina cirent kind of 
Letter; and if you protract a Village that is in the 


Road, with Houfes icattering, you mutt place yous 


Houtes feattering on the right or left and of th 
Koad, as you noted them in the Mieid-baok, 


bee You 


a 
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You mutt protract the Road all along with tw? 
Lines parallel one tothe other. If your Road hat 
Hedges on both Sides, then draw your Lines black?® 
but if your Road bean open Way, then draw it with 
pricked Lines ; you may alfo infert the Quality of 


the Ground, ahether it be a Common, Moor, or’ 


arable Land.” | 
If the Road pafs through a Wood, then ns lit~ 
tle Trees on both Sides the Road, to fignify the 
fame fo far-as the Wood goes. 
: Jf the Road paffes over an Hill, you muft, at the 
Beginning where the Hill afcends,’ fhadow. very 
deep, and, as the Hill more and more afcends, 
you muft thailow it lighter, till you come to the 
Top thereof: But if Phe Hill makes an Angle of 


above 5 or 6 Degrees, or thereabouts; aides! 


Height be above a ‘Furlong, you mutt find the ho- 
rizontal Line of that Hill, ‘and protract that ; other- 
wile a great Error may enfue. 

Tf there be a V illage or Town on the Side of the 
Hill, you muft (Kadow it likewife, fo that the: 
Houfes may be feen. If the Remarks that are at a 
Diftance trom the.Road ‘ftand on a Hill, make an 
Hill to reprefent the fame. aU 

If your Road pals by or through a Park, Foref, 
ot Ghace, write down on your “Road protracted, 
where you entered the fame, and where you left: 
: it, writing the Name thereof among the Trees. 

Tf your - Road’ pafs over a Ford, draw the River 
quite cro{s the Roady. to fignify there is no Bridge, 
and write the Name of the Ford; but if there "Be 
a Bridge, then draw the River on both Sides of the 
Road, till it touch the parallel Lines; and write 


the Name both of the Bridge’ and. of the River ; - 


likewife write on that Side of the Road that the 
Stream runs from ‘you, at what Place the River 
empties itfelf; and on the other “Side of the 

Road 
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Road write as whence the Water or River hath 
its Rife, if you can learn that of the Inhabitants. 
All Rills you ‘may fignify by drawing a Line 

crofs the Road; and Brooks may be fignified by. 
drawing two Lines crofs the Road, and Rivers by- 
_more Lines, together with ce an for all Rivers 
have Names, iat Ritls and Br ooks pial have none. 
~ Te will likewife be neceflary, that you take No- 
tice of the Quality of the Way, whether it be ftony, 

clayey or boggy, and write it down on the Road 
that you have protracted: And by this Means you 
will have your Road very full of Remarks, and if 
will fhew very neat and handiome, — 


ba ks SECT Ih 


Containing general Directions for making the, 
Plot of a River or Broo ok, by the be or enbene. 
_ttoned Infiruments. 


IRS Y, when you come to the Mouth of the 
River, caufea Man to co and ftand at the next 
find thereof ; then plant your Theodolite at the 
Mout h of the River, letting your Needle hang di- 
rectly over the Meridian-line in the Box ; there fix 
the Inftrument faft, and direé&t your Tel eicope to 
the Man that ftands at the next’ Bending of the 
River, and note down the Angle in your Fieid- 
book, as you did in the Road. > 
Then caufe the Man that drives the Wheel | to 
meafure between your firft Station, and the Man at 
the next Bending ; and note that down alfo in your 
Field-book, under Miles, Furlongs, and Poles. 
Then bring your Inftrument to the Man at the 
_ firft Bending of the River, and caufe that Man to go 
forwards, cil he finds another Bending ; there let 
L 4 apts him 
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him ftand; and, placing your Inftrument where the 
Man Jatt ftood, let your Needle’ (as before) ‘hang’ 
directly’ over the Meridian-line, and there make 
your Inftrument falt; then diwect the Tele{cope to 
the Man that ftands at the next Bending of the Ri- 
ver, and note down the Angle in your Picid- book, as 
you did in the former ; And inthis manner you mutt 
proceed all along the River, to the Head thereof. 
In order to take the Breadth of the River, it will 
be convenient to fend fomebody on purpofe crofs 
the River, in a Boat, (unleis a Bridge or Ferry be 
hear) and let him fet up\a Staff by:the Brink of the 


River, on the turther Side,’ to which ‘Staff take a 


Bearing, from the Place of your Standing, which: 
call the firft Station ; alfo ket another Staff be fet up 
an the fame Side where you ftand, and cal] that the 
fecond Station, to which take a: Bearing” alfoi Now 
meafure, in as. flrait a Line as poffible, the neareft 
Tiftance between the 1ft and 2d Stations, and that 
Diftance note in the Field-bcok with the Bearings. 
» Blant the Theodolite at the fecond Station, and 
take a Bearing to the fame Mark on the further Side 


cf the River, and. note. that Bearing alfo.in the 


Field-book. | 
When you Spctabaait thefe Obfervations, lay the 


Center of the-Protractor to © 1, and turn. it about’ 
till the Diameter be parallel to the Meridians on’ 


the Paper 5 then, againit the Degrees ‘of Bearing: 
from @©1, to the Mark on the forehiee Side of the 
River, and alfo to © 2, clofe to the Limb of the 


Protractor make two Marks, through which, from 


@1, draw two Lines at Length. 


"Set off the Diftance between the two Stations on 
the 2d Line, and make it © 2, to which Mark lay. 


the Protractor as before, and againft the Degrees 
of Bearing oblerved at this 2d ©,.to-the: Mark on 
the further Side of the River make a Mark, through 
which draw-a Line at Length; then will this Line 


Bie Ec ete ey ; interfeét 


~* 
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interfect the firft Line drawn at your firit Station, 
and the Point of Interfeétion will fhew the Breadth 
of the River. 

~ In the fame Manner are the Diftances of the 
Churches, €%c. from your Stations on the Koad 
deter mined. 

Ir there’ be a Ferry over the River, you muft 
draw the River to its true Breadth, and make a> 
pricked Line crofs the River to reprefent the Paf- 
lage ‘of the Kerry-Boat ; and note on the Side of 
the River the Name of the Ferry. 

In meafuring on by the River, obferve what 
Bridges you pals by, and at what Diitance trom your 
lat Station ; alfo whether they be of Wood or 
Stone} and by what Name they are called; a‘fo 
take Notice of all Corn-Mils, Paper-Mi ils, 8c. and 
note them in’ the Field-Book, in the Column of 
Remarks, with their Diftance from the Mouth of 
the River, and'your lat Station. 

Likewife take Notice of all the S/uices (if there aa 
never fo many) that are on the River, and of ail the 
Locks and Fleod- gies as you pafs along, with their 
Wames, if they have any ; allo if there be any Cut 
or Canal from the River that you are meafuring, 
note where it goes outof the River, and where it 
comes"in again, and for what End it was fo cut: 
Allo where any Brook or River enters into that you 
are meafuring, note down the Place, and the Name 
of the River that comes in; andalfo take an Ac- 
countof thofe Places of the River that are fordadle, 
and ‘note them down in your Eiels Rook : And in 

all thele Cafes exprefs the Diftance of each Remark 
from your laft Station, as a. fo their Diltance from 
the Mouch of the River. 

‘ You mutt alfo note in your Ficld- Book all the 
Fctis this River runs ‘through; or by; with the 
Towns ae and’ the Di oe from your laft 
Station and the ays of the Raver. 


You 
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You mutt alfo take an Account of all the Churches 
that are On each Side the River within your View, 
by taking a Bearing to them at two feveral Places, 
as you did on the Road ; and note them down in 
the Field-Book, with the Diftance of the Place from 


your laft Station, where you took the Bearing to 


the Steeple both Times ; by this Means you “will 
come to know how far each Church is diftant from, 
the River: The fame you mutt do by all the Wind- 
mulls, Great Houfes, Sc. noting their Names and 


Places of Situation in the Column of Remarks in 


the Field-Book. 


When you have thus meafured your main River, 


hegin to meafure the feveral Brazches thereof , for. 


there are but few Rivers but have fmaller Rivers 


running into them, and all thofe fmal! Rivers ought 


to be done with the fame Exactnefs as the great 
- ones. 

Note, Every Bending of all the Rivers that are 
navigable muit be taken exactly ; but for other 


fmall Creeks there is no ereat Neéd; for you will 


find fuch fmall Brooks to have a Bend at every two 
or three Poles, nay fometimes les, therefore they. 


are to be taken thus : 
~ Fake your Sights as far as you can conveniently, 
till you find the Brook to have a confiderable Bend= 


ing ; and, if your Scale will permit, you may take. 


oO? 


OtF-fets to reprefent the {mall Turnings and Wind- 
ings thereof, as in Fig. 41 : But, in meafuring a 
fmall Brook, if your Scale is to be a Mile or two in 


an Inch, ches thefe {mall Turnings and Windings 


cannot be defcribed in the Map. 
The Manner of protr acting thefe Obfervations is 


‘ ‘ o - 
the fame with the Roads,-except the Off fets from, 


the Station-Line to the Brink of the River, and its 


Breadth, which are particularly to be regarded. 


SECT. 
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General Direétions for making a Moy x a 
County, &c., 


IRS T, from the County-Town, or other 

Market-Town, where you began your Work, 
lay down the principal Roads throughout the County, 
and protract them truly, as you obferved them in 
your Survey, inferting the Yowns, Villages,’ great 
Houfes, Crofs-Ways, Re: according to their true Si- 
tuation, taken at two Stations, as you went on the 
Road ; fo will you (if Care be taken) have the true 
horizontal Diftance of all thote Places’ within Sight 
of the Roads, from the Road itfelf, or from’ one - 
another. 

Secondly, Lay: down the chief Rivers that run 
through the County ; fo will you have the Situa- 
tion of feveral more Towns, and other Remarks, 
as obferved in your Survey of that River ; and, 
when the main Rivers are done, all the Branches 
muft be protracted with the like Exactnefs ; for the 
main Rivers and Branches being exactly done, will 
be’a great Ornament to a County Map. 

: Thirdly, If the County borders uponthe Sea, firft 
protract the lie exactly ; and then take a Sur- 
vey of and plot all Rocks, Sands; or other Obftacles 

that lie at the Entrance of any River, Harbour, Bay 
or Road, upon the Coaft of that County, by going 
out in a Boat to fuch Sands or Rocks that make 
the Entrance difficult; and, at every confiderable 
Bend of the Sands, take, with a Sea-Compafs, the 
Bearing thereof, to two known Marks upon the 
Shore : And, having fo gone round all the Sands 
and Rocks, you may, upon the Plot before taken of 
the Coaft, draw Lines, which fhall interfect each 

other 
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other at every confiderable Point of the Sands ; 
whereby you may give good Directions either for 
the laying of Buoys, or: ‘making Marks upon the 


Shore, for the Direétion of Shipping ; and the 


beft Time to do this, is at low Water, in Spring 
‘Fides. 

Fourthly, Having truly protracted the principal 
Roads, Rivers, Gc. with the feveral Remarks 
obferved from thence, you'll find moft of the re- 
markable Places in the County Jaid down: But, in 
erder to compleat the Work, look upon fume old 
Map of the County, and contrive three or iour 
Market - Towns, or other Towns, to meafure 
thro’, that you have not yet laid dqwn, and from 


_ thence to other Towns or Villages ; and fo do till 


you have meafured moft or all the Roads that lead 
from Market-Town to Market-Town, taking all 
the Remarks you can as you go along ; and if you, 
find any Thing remarkable in the old Map, that 
you have not yet taken Notice of, you may go aid 
furvey it. And thus, by Degrees, you may fo finifh 
a County, that you need not fa much as leave out 
one Gentleman’s Houfe ; for fcarce will any Thing 
remarkable efcape coming into your View, either 
from the Roads, Rivers, or Sea-Coatt. 

Fifthly, When you are in a Town, place your 
Inftrument, if you can, upon the Steeple, and from 
thence take the horizontat Angles to the moft re- 
markable Objects within your View; take the 
Bearings of thefe a fecond Time from ere other 
eminent Place, and meafure the Diftance between 
thefe two Stations. Note, All Churches are to be 
laid down according to their horizontal Diftance 
one from the other: Therefore, if the Road be- 
tween them be over Hills of a confiderable Height, 
~ the hypothenufal Lines on the Road mutt be re- 
duced to horizontal. 


Sixthly, 
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| Sixthlys All’ Parks and Forefts muft be truly laid 
down'in the Map, as'to their true Bounds and Situs 
ation; and alfo all remarkable’ ‘Liakes‘of Water : 
Yor are likewife to defcribé the Quality of the 
County, whethe? it be hilly or woody, placing the 
Hills arid Woods in their trué Situations. 

Lajtly, Take the true’ Latitude in three or four 
Places in’ the Covinty; which put down on thé 
Edge of oer Map accordingly. 


gg gt ase Bese ie 


General Directions for taking the Ground Plot 
of a Gity or other Town. 


HE Performance of this Work is very labo- 

rious, and you mu(t.be careful to keep the 
Field-Book in a plain‘and regular Manner, other- 
wile the Multitude-of Obfervations and Off-fets will 
be apt to. breed Confufion; but if Care be taken 
therein, you'll find the Work not very. hard to be 
done : One that tmderftands the fifth Chapter will 
make no Difficulty of this Section, for the feverat 
Streets, Lanes, &%c, in a City are furveyed and pro- 


| « tracted in the farte Manner as the Lane, Mig. ar, 


‘The feveral Off-féts to the Hloufes, Churches, €c. 
all along, the Sides of the Street being: taken from the’ 
main Station= Line, rurmming through the Middle 
thereof, in fttch Sort as the POff-fets are taken from 
the Station- Line to the Hedges, Ces Ee. on the 
Sides of the Lane. 

The Inftruments for this Purpofe, are, Ff. The 
Theodolite as before defcribed, to meafure the feveral’ 
Angles made by your Station-Lines, as they incline 
out of one Street into another; and in this Cafe worl 
with the Limb only, but never truft tothe Needle, 
for (béfides the Danger of its being attracted) you 


will 
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will fittd itmeceflary to lay downevery Line by fome 
other, given in‘ Pofition in the Plow itfelf, :rather | 
than -by the Bearings from the Meridian. | 
2. TheiChain, and becaufe the Grounds -plot of 
the Houtes, Pawements, Ge. is generally laid‘out 
by Foot-meafure ,5 therefore: let every Link thereof 
be a Foot long, aad fifty of thefe Links will make 
the Chain of a, fufficient Length, diftinguithed at 
every ten Links by Marks, 4s Guuter’s "Chain j is: 
But, if the Content of any Part of the Plot be de- 
fired in Acres, you may reduce the Feet iff any Line 
to Links; and for'this Purpofe the Table in Chap. 
EI. will be a.ready Affiftant. 
‘3, The Of-jei- Sue divided-alfo into Feet} five 
o fwhich may make itofs a convenient Length, be- 
caufe you will have Occafion to meafure mee Paf- 
fages, Alleys, ER. that are not wider: alfo at one | 
End of the Staif you may. have a en of about 
three Feet joined, like: the. Square of a Drawing- 
board ; and this will be a Direction to meafure the 
Of-fers from the Chain at Right- Angles, 
he The Scate fora Beam- Compats) according to 
_ the Bignefs of the Plot; seit Pr pir abhor, the Draw- 
ing Pa, Bic. , | 


F itty i in one of the principal Streats, as at@ Fj 
in the Lane, Figs an. Jet up a Station-Staff, -and 
fend another forwards in the Street as far as you.can 
fee ; then, lay the Chain on the Ground exactly .in 
the faine Direction with the two Stations ; and with 
the, Offfet-Stafi, both to the Right ‘and Left.at 
Right- Angles from the Chain, meafure the Off- fers 
ag in.theluané, taking Notice at how mahy Links 
écom the aft Station e: nich is laid: off ; .and when any 
of thefe OFT- fets reach any remarkable Houfe, .&c. 
or the Corer of a Street, Alley, or Court, enter 
fach wRemark againft the ref peties Off-fet; in one 
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| of the otitfide Golumns of the Field-Book: And in 
this Manner proceed to the fecond Station. 
Set up the Theodolite at the fecond Station, and 
: bring the Index to’ 360 on, the Limb, turning the 
“whole Iaftrumenc about till you fee through the 
Telefcope the Staffat O.4 5, there fix the Inftrument, 
and then turn about the. Lake, directing the Telef- 
cope to-another Staff fent forwards in the Street, to 
che further End thereof, if you can fee fo far; and 
note in the Field-Book the Angle which the Index 
cuts on the Limb with the. “atmoft Exaétnels : 
Then proceed with the Chain towards the next Sta- 
tion as before. . 
Having in this Manner gone through feveral vt 
the principal high Streets, that lead through one Part 
of the Town, it will be cosvenient, as you pafs 
along, as often as you come ageint any crofs Street; 
£0 ids a Sight down it, atid note the Place or Mark 
to which the 7 Telefcope is directed, and alfo at how 
amany links Diftance from the laf Sration the In- 
ftrument is planted, when yeu thus look into a crofs 
Street: Note Both thefe Places in your F ield- -Book; 
or Eye-draught, with this Mark ©; fo that you may 
be fure to find the Place exacly,, when you begin 
to take your crofs Streets. 
It will be convenient not only to entet ‘your Ob- 
fervation in the Field-Book, but. alfo. to form 2 _ 
Sicetch or Eye-Dranght of the Work, as you go a- 
tong; making Lines te imitate the fame ; 5 and draw 
rhe crofs Streets, Alleys, (Sc. thereon, in fuch Man- 
her (as near as you can guefls) as you fee thofe crofs 
Streets to bear from the Place of your Standing in 
the high Streets, and write the Name of each Street 
between the Lines teprefenting the fame ; and this 
-will be-ufeful when you come to protract, , 
Note, Before you begin your Work, é will be. 
“heceffary to walk about the Town, and chufe four 
‘@r five principal Streets that Jead out of one into 
anotehr, 
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another, inclofit ng between them feveral By- Lanes, 
Alleys, €¢e.- And contrive your firft Station in fuch 
4 Manner, that when you come round thefe four or 
five Streets, the laft Station-Line may clofe exactly 
on the firft Station-Point ; and obferve, that the 
fewet Angles you make ih poing totind thefe Streets 
befote you clote, the better. 

This is no riore than furveying a Field ; the main 
Difficulty will be to find your Stations when you 
come to furvey the érofs Streéts; By- Lanes, Tho- 
roughfares, &¢. between the eminent Streets that 
you “frit went round ; but you may help yourfelf 
herein, if you lay one End of the Chain at fome 
Door, or other remarkable Place on the right Side 
of the Street ; and draw it in a ftrait Line through 
the Station-Point to fome Rematk on the other 
Side of the Street ; taking Notiee at how many 
Links from the Right, the Chain cut the Station : 
You may alfo much help yourfelf herein by your 
‘Eye-Draught. . 

When the Station-Line leads you into a Square, 
you may plant the Theodolite in the Middle thereof, 
and ftom that one Station direct the Telefcope to 
the Corners (very often there are but four, and the 
Sides all ftrair) and meafure the Diftances from that 
Station tothe Corners, as in Chap II. Seé?. 4. But 
if you would take Notiée of particular Houfes theré- 
in, or if tle Sides aré very irregular, then’ go round 
it: But Lanes and Alleys are laid down by. Oft-fets 
only, from the Station-Liné through the Middle. 

‘Having thus finifhed one Part of the Town or 
City, you may proceed to another till the Whole 
be finifhed # but this isa Work that will take up a’ 
great deal of Tyme. 

The Manner of protracting this Work iv:the fame 
as in the preceding Chapters, therefore: particular 
Directions ‘are neecHeis ; but ’tis beft to -protract fo 
Wuch ss you furvey in one Day, before you proceed 

with 
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with more; and, for this Purpofe, a Skin of fine 
foft Parchment is better than Paper, unlefs the Paper 
be very fine, and pafted on Cloth or Canvas. The 
Ground-Plots of Churches muft be very exaétly 
taken, and laid down in the fame Manner on the 
Draught, and fhadowed very deep; the fame muft » 
be obierved of Houfes. 

Alfo, if you ufe a Protractor that will lay down 
Minutes, your Work will be more likely to clofe ; 
for you cannot be tco curious in obferving and lay- 
ing down the Angles, efpecially thofe in the prin- 
cipal Streets. 
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FO THE 


Practical SURVEYOR. 


a Be AoPE Ti 
Of LEVELLING. 
SECT. I. | 
Of the Spirit-Level and Station-Staffs. 


sc2e HE Inftrument, commonly ufed for Le- 
Ra La velling of Land, confifts of a Brafs Teé- 
lefcope of about two Feet long, in the 

sins Focus of which is fixed an horizontal 
Hair, to cut the Object in Time of Obfervation): 
_ Upon the Telefcope is fixed with two Screws’a 
{mall Brafs Tube, within which is a Glafs Tube 
containing fome Spirits. This Tube is hermeti-. 
cally fealed at each End, to prevent the Spirits run- 
ning out; and the Brafs Tube is filed away on the 
upper Side, fo that the Glafs Tube, and the Bubble 
of Air moving in it from End to End, may be feen. 
This Bubble 1s the Dire&tion for fetting the Inftru- 
ment, and is occafioned by the Glafs not being 
~ quite filled with Spirits. The Bore of the Tube 
and the Length of the Bubble fhould be bigger, 


according to the Degree of Accuracy that is required; 


for the bigger thefe are, the. Fri¢tion will be lefs, 
Poa ee! Mee and 
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and thé Motion more fenfible. Some will move fen-’ 
fibly to 5 or 6 Seconds; but, for the Purpofe of le-, 

velling Ground, they fhould not be made to move 
fo quick ; ; for; in that Cafe, the Inftrument would 
be icarce manageable. © 

Aide Ie ‘elefcope fhould be fixed upon a Brafs Barof 

a convenient Strength, and of near the whole Length 
of the Telefcope : At the farther End of this Bar 
there fhould be_a fhort xis, upon which the Tele- 
{cope may have a fmall Motion up and down $ and 
at the hither End there fhould be a Hair Screw, by 
which the Telefcope may be gently raifed or de- 
preffed, till the Bubble refts renee in the Middle 
of (or at fome particular Mark in) the Glafs Tube, 
which 1s the Situation it muft be always in at the 
Time of Obfervation. Under the Middle of the Brafs 
Bar fhould be fixed a Socket, by which the whole In- 
{trument may be readily fixed to the three-legged 
Staff, belonging to the Theodolite. Inftruments 
for levelling fhould *be fo contrived, that the 
Agreement of the Hair in the Telefcope, and the 
Bubble in the Glas Tube, might be eafily examined, 
and (if need be) adjutted at every Obfervation : But, 
as they are not ufually fo made, the common Way 
of reétifying them will be fhewed in the next’ 
Section. | 


Of the Station: Staffs. 


Provide two Station-Staffs, each 10 Feet long, 
that may flide one by the Side of the other to 5 Feet, 
for eafier Carriage; let them be divided into 1000 
equal Parts, and numbered at every roth Divifion, 
10, 20, 30, 40, Fc. to 100, and from 100, Ifo, 
120, €%¢. to 200, and fo on till you come to 1000; 
but every centefimal Divifion, as 100, 200, 300, 
to rooo, ought to be exprefied in large Figures, 
that the Divilions may be more eafily counted ; and 

you 
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70u may have another Piece 5 Feet long, divided 
alfo into 400 Parts, to be added to the fbxiner: when 
there fhall be Occafion. : 

Upon thefe Staffs are two Vanes, made to flide up 
and down, which will alfo ftand againtt any Divifion 
on the Staff, by the Help of Springs. hele Vanes 
may be made about 3 or 4 Inches wide, and about 
10 Inches long; let the Faces of them be divided 
into 3 equal Spaces, by two Lines drawn length- 
ways; let the two extreme Spaces be paint: od white, 
and let the middie Space be divided alfo into 3 
{maller equal Spaces, and let that in the Middle 
painted white, the other 2 black, which will ice 
them fit for all Diftances. 

Being thus provided with a good Spirit-Level, 
two Sation-Stafs, a Chain, and two Affifients, you 
may proceed to your Work; but firft it will be 
neceflary to make a Trial whether or no your Level 
be well adjufted. 


So ern Fy ak | 
How to adjuft the Spirit-Level, 


TTLUSE fome Field or Meadow that is nearly 

4 level, and fet down the Inftrument about the 
Middle thereof, and make an Hole in the Ground, 
under the Center of the Inftrument; from which 
meafure out, in a night Line, {outs -convenieat 
Length, as 20 ca. and there leave one of our 
! Affiltants with his Station-Staff; then return to the 
Inftrument, and meafure out ae fame Number of 
Chains, wz. 20, the,other Way,..by the Direction, 
of the Inftrument, and laft Station-Staff, as near ina 
Right Line as you can guefs, and there leave yo 
other Affiftant with his Scarier: Staff; fo will whe 
Inftrument and two Station-Stats be in the fame 
dirait Line. 

M 3 | Then 
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Then return to the Inftrument, and turn the 
Telefcope about to your firft Affiftant, and move 
the Telefcope by the Hair Screw, till the Bubble 
refts exactly in the Middle of the Spirit-Tube ; then 
obferve where the Hair in the Telefcope cuts the 
Staff, and direct your Affiftant to move the Vane 
up or down, till the Hair cuts the Middle thereof, 
fo that you may fee as much of the Vane above the 
Hair as below it, and there give him a Sign to fix 
it; then direét the Telefcope towards your fecond 
Affittant, and proceed in the fame Manner; fo 
are the Vanes on each Staff placed horizontally, 
or in a Level one with the orher. 

Remove the Inftrument to that Afiftant which 
is neareft the Sun, if it fhines, that you may have 
the Advantage of its Rays upon the other Affif- 
tant’s Vane, and there fet down the Inftrument as 
near the Staff as you can; then having fet the 
Inftrument horizontal, fo that the Bubble refts in 
the Middle ‘of the Tube; obferve what Divifion 
on the Staff is then cut by the Hair in the Tele- 
{cope, above or below the Middle of the Vane; 
for fo many Divifions muft the other Affiftant’s 
Vane be rafed or deprefied, which direct him to dg 
accordingly. 

But, becaufe the Inftrument is 40 Chains diftant 
from the Station- Staff, you muft make an Al- 
lowance for the Earth’s Curvature, which by the 
tollowing Table you will find to be 16 4% Parts, 
therefore let the Vane on the Staff be raifed 163° 
Parts, 
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A TABLE of the Earth’s Curvature, calcu- 
lated to the Thoufandth Part of a Foot, at 
the End of every Chain, from 1 Chain te 40. 


Uhatus\Dec. Feen Uhains| D. Feet.\Chains| D. Feet. {Chains| D. Feet. 
I |.000] I1 |.013 | 21 | .046 | 31°] .099 | 


2°|,000 | 12.) .01g 122 |0%Q F 92] 106 
Z [008] 19 1.087 | 23.) 09°F 2% P.142 
4 |.002 | 14. |.020 | 24 |.060 | 34 |.120 
B | OG9 [PS 1027 F 25-1 OOR | 47-4127 
B i:004.1 16) .0207) 26 7 .070°1 96 |..r 34 
7 |.005| 17 | .030 | 27 |.075 | 37 | -14! 
8 |.007] 183 | .033 | 28 1.081 | 38 | .149 
g |-008 | 19 | .037 | 29 | .087 | 39 | .157 | 
10 |.o10} 20 | .o4t | 30 |.093 | 40 | .166, 


Now direct the Telefcope to the Vane thus raifed, 
and if the Hair cuts the Middle thereof, while 
the Bubble refts in the Middle of the Tube, the In- 
ftrument is right; butif not, you mutt raife or de- 
prefs the Telefcope till the Hair cuts the Middle of 
the Vane; and then by the Help of the Screws that 
fix the Spirit-Tube to the Telefcope, move the Bub- 
ble till it refts in the Middle of the faid Tube: Se 
is the Level adjufted. 


So AS AB 


Rules to be obferved in Levelling, in order to 
find the different Height of any two Places ; 
being ufeful for conveying Water, cutting 
Sluices, making Soughs, &c. 


Uppofe it was required to know whether Wa- 
ter may be conveyed in Pipes ar Trenches, 

fron a Spring-Head to any affigned Place. 

M 4 1. At 
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1. At the Head of the Spring fet up one of your 
Station-Stafis as nearly perpendicular as you can, 
and leave with one (whom you may call your firit 
Affiftant) proper Directions for raifing or depreffing 
the Vane on his Staff, according to certain Signs 
which you (ftanding at your Inftrument) fhall give 
him: Alfolet him be provided with Pen, Ink, and 
Paper, to note down very carefully the Divifion on 
the Staff which the Vane fhall cut, when you make 
a Sign that it ftands in its right Pofition. 

2. Carry your Inftrument towards the affigned _ 
Place you are going to, as far as you can fee, fo: 
that through the Telefcope you may but fee any 
Part of the Staff Jeft behind, when the Inftrument ’ 
is fet horizontal; and from that Place fend your 
fecond Affiftant forwards, with his Station Staff 
with the fame Inftructions as you gave your firtt 
Affiftant. 

3. Set the Inftrument horizontal, and direct the 
Telefcope to your firft Affiftant’s Staff; then bring 
the Bubble exaéily to the Middle of the Tube, and, 
when it refts there, give a Sign for your Affiftant to 
note the Parts of the Staff where the Vane refts. 

4. Turn about the Telefcope to your ‘fecond Af- 
fiftant’s Staff, and by the adyufting Screw, as be- 
fore, fet the Bubble exaét: Then direét your fecond 
Affiftant to move the Vane higher or‘lower till you 
fee the Hair in the Telefcope cut the Middle of the 
Vane, (but in long Diftances the Hair will almoft 
cover the Vane; however, let it be in fuch Manner 
that as much may be abovethe Hair as below it, as 
near as you can guefs) and then give him a Sign to 
note the Divifion on the Staff; and always let your 
Affiftants note the Divifion cut by the upper Kdge 
of the Vane. | 

5. Let your firft Affiftant bring his Station-Staff 
from the Spring- Head, and give it to the fecond 
Afiftant, and let your fecond A fMfiftant carry 1t for- 

| wards 
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wards towards the affigned Place you are going to, 
and at aconvenient Place erect it perpendicular ; 
whilft your firft Afiftant tarries at the Staff where 
your fecond Affiftant ftood before. — 

6. Place your Inftrument between your two Af- 
fiftants, fomewhere about the Middle, if you can 5 
and farft direct the Telefcope to your firft Affiftant’s 
Staff, and when the Telefcope is levelled to one of 
the Divifions on the Staff, let him note that Divi- 
fion in an orderly Manner under the firft Obferva- 
tion ; and let your fecond Afiiftant do the fame : 
And in this Manner proceed over Hill and Dale, as 
{trait forward asthe Way will permit, to the appoint- 
ed Place (by only repeating thefe Dire@tions) tho’ 
it be 20 Miles diftant from the Spring-Head ; but 
in your whole Pafflage let this conftant Rule be ob- 
ferved, otherwife great Errors will enfue, (viz.) 
That your firftAMfittant mutt at every Station ftand 

between the Spring- Head and your Inftrument, and 
your fecond Affiftant. muft always ftand between 
the Inftrument and the appointed Place to which the 
Water is to be conveyed. ; | 

Being come to the appointed Place, let both your 
Affittants give in their Notes, which ought to ftand 
in Manner and Form following. 


- Lirft Afftant’s Notes. Second Affiftant’s Notes. 
Stations. | Parts: Stations. Parts. 
ROLL © 
2 512 oe) 
3 73/ : .O) 
tial ite © 
5 | 1495 2 
6 
7 
8 


a 


Am PO NY & 


1475 2 

1430 sae A 

I149 © 
Sune. 9857 Sum. 


CoNT 


~Thefe 
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Thefe Notes were colleéted from Obfervations 
made at feveral Stations between the Ground at the 
North-Gate at Hanover-Square, and the Surface of 
the Square-Pond by the New-River Head, near 
Hlington. ‘Fhe firft Affiftant’s Notes, when added 
together, amount to 7857; the fecond Affittant’s 
32.68 ; the Difference 45,86 Parts, that is almoft 
46 Feet ; and fo much is the Pond higher than the 
Ground of that Part of the Square iatiwce the firft 
Station-Staff was planted, 

The following Obfervations were repeated in the 
Afternoon of the fame Day, at quite different Sta- 
tions, from the Pond before-mentioned to the faid 
North-Gate of Hanover-Square ; and then the two. 
Affiftant’s Notes ftood in the following Manner : 


: Fit Affjiane’s Noles. oles. “| Second Affiftant’ itant’s. Notes. 
| Stations. Paris | | Stations. | ° Parts. 
nee ——- i | re 
1 @ 4 290 dd Q 1 1278 
© 2 36 © 2 1515 
O=3 77 © 3 139% 
© 4 68 QO 4 3500 
® 5 58 © 5 74 
Q 6 1243 © 6 38 
© 7 998 | Q 7 468 
© 8 437 ahs 774 
© 9 206 | QO 9 1066 
| Sum. \" 8108 


Thefe Notes, as obferved in the Afternoon, being 
added together, and the leffer fuberacted out of. the 
preater, the Difference is 45,95 Parts, which very 
nearly agrees with the former Obfervations ;. being 
but 2°. of a Foct Ditleience, which is inconfi- 


. 


derable. 
Note, If from the firft Affiftant’s Staff you mea- 
fuse any Number of Chains towards the Place you 
are. 
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are going to, fuppofe 10, and there fet down the 
Inftrument, and then meafure ten Chains forwarder, 
and there place the other Station-Staff; you will 
have no Occafion to make any Allowance for the 
Curvature of the Earth, becaufe, the Inftrument 
being planted in the Middle of the Diftance between 
the Station- Staffs, the Errors mutually deftroy each 
@ther. 

Butthis Meafuring of the Diftances with the Chain, 
or otherwife, is very tedious, and indeed impracti- 
cable in many Cafes, unlefs you make a Multitude 
of Stations : So if the Way between the two deter- | 
mined Places, whofe different Height you would 
knew, lies over Hills and Dales, as Fig. 45, you 
muft in that Cafe make four or five Stations (other- 
wife you will not be able to fee any Part of the Staff, 
when the Inftrument is fet horizontal) which might 
as well be done at one Station (as in the foregoing 
Obfervations) jn the-following Manner. 


Se i aad 


How to make Allowance for the Curvature 
of the Earth, when the Station-Staffs are 
planted at unequal Diftances from the In- 
frument <9 | 


Uppofe the Inftrument was planted on the E- 
_y minence between the two Valleys A and B. 
fig. 45. the firft Affiftant with his Station-Staff, 
ftanding at C, and the fecond at D; and it is re- 
quired to know the different Height of the Hills 
C and D. | 
Firft fet the Inftrument horizontal; and then 
Gire&t the Telefcope to the firft Affiftant’s Staff at 
C, and by the adjufting Screw fet the Bubble ex- 
act, obferving where the Flair cuts the Staff; thea 
by 
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by Signs caufe your Afiftant to move the Vane high- 
er or lower till the [iair cuts the Middle thereof ; 
and then give him a Sign to note the Divifion cut 
by the upper Edge of the Vane, which fuppofe 
104 Parts from the Ground, and you will find the 
Diftance from the Inftrument to the Staff at C to 
be about ten Chains *. 

Then direct the Telefcope to D, and, proceeding 
in the fame Manner as before, you will find that 
the Hair cuts 849 Parts from the Ground: The 
Diftance to D is about 35 Chains. 

Next look into the ‘lable of Curvature, and, 
againft ro Chains, you will find one Part to be de- 
ducted from the Curvature of ‘the Earth at that 
Diftance, fo will the firft Affiftant’s Note be made 
103 Parts. 

Alfo againft 35 Chains, you will find 12-7,, which 
being deducted out of 849, there will remain 8 36,4, 
Parts, which muft be noted by the fecond Affittant. 

Now if 103, as noted by the firft Afiftant, be 
fabtracted from 836;4;, as noted by the fecond, the 
Remainder willbe 73345; and fo much the Hill 
C is higher than the Hull D: But, if you have not 
the Table of Curvature at hand, then you may find 
the Allowance that 1s to be made at any Diftance, 
by this Rule. ‘ 

‘Multiply the Square of the Diftance in Chains by 
gr, and divide the Product by 30coo0. 

In this Manner, making an Allowance for the 
Curvature of the Earth, you may fend a Station- 
Staff forwards half. a Mile, or farther, from the 
Inftrument;. and take a Sight over feveral Valleys 
at once, the horizontal Diftance in this Cafe being 
only regardable. 

Nete, When Water ts to be brought to any ap- 
pointed Place, there muft be an Atiowance of 44 

* Note, The Diftance is here fuppofed to, be found by the 
Theodolite, or fome other Initrument fitted for this Purpofe. 

3 Inches 


} 
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Inches for every Mile, more than the ftrait Level, 
for the Current of the Water ; but. if the Spring- 
Head be much higher than the appointed Place, fo 
that the Water will have too violent a Current, the 
Pipes may be laid one up and another down ; and, 
inftead of being laid in a ftrait Line, the Water 
may be brought in a crooked or winding Way. 


: 
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CHAP. II, 


Sbewing the Ufe of the Theodolite, 
in drawing Buildings, &c. in Perx 


Spettive. ay 


Spriwatg HEN a Building is to be drawn 
Wid CEE upon a Per/peétive Plane (or Pic- 
ture) the Reprefentation of the {e- 
veral Objects ought to be delineated 
thereon according to their '‘Dimen- 

“L9H fions and different Situations, in 
fuch Manner that the faid Reprefentations may pro- 
duce the fame Effects on our Eyes as the Objects 
whereof they are the Pi@tures. 

But without mathematical Rules this Reprefen- 
tation cannot well be fotind ; for when Objects are 
drawn by only viewing or looking at them, their 
true Reprefentations will often be miffed; whereas 
by the following Method they may always be ob- 
tained. . 

For all Objects appear fuch as the vifual Angle 
under which they are feen,; which Angle is taken 
at the Eye; where the Lines meet that comp ife 
the Obje& , that is to fay, an Object feen ina great 
Angle will appeat great; and another feen in a 
little Angle will appear little; which is the prin- 
cipal Thing to be obferved in Perfpective. 

So the Windows 6, 7, 8; Fig. 46, muft be drawn 
on the Perfpective Plane of different Ditmenfions 
(altho’ on the Building one of them is really as big 

as 
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as the other) according to the Angle which the Rays 
from their Extremities make with the Eye at z. 

Objects of equal Bignefs appear greater or lefs, 
according to their Diftance from the Beholder’s 
Fe; fo the Windows 6 and § are really one a3 
Biv as another on the Geometrical Plane; but the 
Window 6, at the End of the Building, being nearer 
the Eye at z, than the Window 8 on the Front, it 
muft be made fo much larger on the Perfpective 
Plane, as the Window 6 is nearer than that mark- 
ed with 8. , 

Therefore, if the Angles, under which Objects 
appear, be given; thofe Objects may be drawn on 
the Perfpective Plane (or Paper) according to their 
Dimenfions and different Situations, in the fame 
Form as they appear to the Beholder at any Diftance: 

‘The Figures on the Geometrical Plane (or Build- 
ing} are compofed either of {trait Lines, or Curves : 
Now, to find the Reprefentation of a ftrait Line, 
its Extremes need only be fought: And, to find 

_ the Appearance of a Curve, we need only to find the 
Place of feveral Pointstherein. And hence it fol- 
lows, thatthe whole Bufinefs of Perfpective confifts 
in finding only the Place of a Point. | | 

But thefe Points cannot be determined, unlefs by 
the Interfection of Right Lines. And the Reafon 
of thefe Sections is, That one Line can determine 
nothing: Therefore it is neceffary, that there be 
two of them, which divide themfelves, (forming an 
Angle) for to have the Place of a Point, as will be 
feen in the following Example. 


The Inftrumént referred to in this Chapter, is fuppofed to 
take horizontal and vertical Angles, both at the fame Time; 
and the Method here laid down may ferve for an Amufe- 
ment, and to fhew what Theory alone may do: But I fancy 

~ _ -thofe who are already acquainted with the Rules of Perfpec- 
tive, would hardly be prevailed upon to make ufe of a Theo- 
dolite for this Purpofe; and for thofe who are not, they had 
better make ufe of a Camera Obfcuras a 
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Let Fig. 46 reprefent a Building as viewed 
from Z, being the Place from which the 
Profpeét 1s defired to be taken. 


HE Inftrument being planted at z, and the 
_ Staffs made to ftand firm on the Ground, I 
fet the Inftrument exactly level ; and with the Index 
at 360, and the Quadrant at o Degrees, I direct the 
Telefcope to fome Part of the Building, as to 0, by 
turning about the whole Inftrument, and there {crew 
it faft, that it ftir not out of this Pofition, till the 
feveral Obfervations. be finifhed. 

The Inftrument being fet level, the Index, when 
turned, round on the Limb, carries the Telefcope 
in a Line parallel to the Horizon, as#,y: And 
the Quadrant, elevated or deprefied, moves always 
in a Circle vertical thereto, as w, 2. 

Now with one Hand move the Index on the Limb; 
and with the other elevate or deprefs the Telefcope 
as there fhall be Occafion, till you fee the crofs Hairs 
therein cut any Point on the Building; and then 
note down, on a Piece of Paper, the Degrees and 
Minutes which thé Index cuts on the Limb in one 
Column, and call thofe the horizontal Angles: 
Likewife note the Degrees and Minutes cut by the 
Quadrant in another Column, and call thofe the 
vertical Angles. | . 

So the Telefcope being directed to the Point a, 
the Index then cuts 7° 25%, and the Quadrant 19° 
30’; and thofe Obfervations, when protracted, will 


give the Point a. 


Likewife I make Obfervation of the Point 4; and 
then deprefs the Telefcope to the Bottom of the 
Building atc, and the Index then cuts the fame An- 

ole 
o 
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gle on the Limb as at 4, and the Quadrant 8° 207: 
But this Angle of Depreffion muft be marked with 
fe oF fome fuch Mark to diftinguifh ic from the 
Angies of Elevation, that, in protr racting that Point, 
it may be known to be under the Horizon, or the 
make x9. 

~ When the Inftrument is planted at a confiderable 
Diftance from the Building, the Ground there may 
be higher or lower than any Part of the Building : 
And then all the Points will be above or under the 
Horizon; and in fuch Cafe there will be no Occa- 
fion for this Diftinétion, 

In the fame Manner I make Obfervation of fo 
many Points en the right Side of the Houfe as is 
convenient ; but, when the Telefcope is directed to 
the Point # on the left Side, the Index cuts 340° 40’., 

Now this Number 340° 40’ muft not be noted 
for the horizontal Angle, but its Comp! ement to 
3600: (viz.) 19° 20’, by fubtracting 340° 40%, out of 
3603 but, if the Degrees be numbered by fmall Fi- 
gures from 360, the contrary Way, as 10, 20, 30, 
éSc, to6o, or further, as may conveniently be done, 
the Numbers will increafe from 360, both to the 
Right and Left ; and then the Index will always 
cut ethe Number denoting the horizontal Angle, ir 
the fame Manner as the Quadrant. 

Having obferved the Pointm, the Index remain- 
ing at the fame Angle on the Limb, I deprefs the 
Telefcope to the Points, 4, 3, 2, 1, and note the 
Degrees, &c, cut by the Quadrant ; which, when 
protraéted, will give the Breadth of the Faces and 
their Diftance one from another. 

Next I obferve the Points of the Window eéz, 
in the left Wing of the Building ; and, becaufe thefe 
Remarks are on the left Side of the Building, there- 
fore I note them by fuch Names as I call the feveral 
Points 1 look at (inftead of the Letters a, 6, ec.) 
en the left Side of the — of Obferyations, 

Vike 
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viz. contrary to that Part of the Limb where the 
Index cuts (which remember) for when the Index 
is turned from 360, on the Limb towards the right 
Hand, the Teletcope moves towards the left : And 
thefe Remarks, thus noted, muft be protracted on | 
the left Side of the vertical Line a z Fig. 46. 

In making thefe Obfervations, 1. Set the Inftru- 
mevt level in that Place from which the Profpeé? is 
defired to be made ; and, with the Index at 360, dire 
the Telefcope to fome remarkable Place about the Mid- 
dle of tke Building, and there fix the Inftrument. 

2. The Remarks on the right Side of the Building 
enter in the Column of Obfervations on the right Hand ; 
and é contra. 

3. If there be Angles both of Elevation and Depref- 
fion, mark the Angles of Depreffion with p. 

The Obfervations of moft of the Points, that 
need to be taken of F7g. 46, in order to protract or 
draw the fame in Perfpective, are inferted in the 
following Table : And obferve, that, if the Build- 
ing be regular, there will need but few Points to be 
given ; for, where you have the Height and Breadth 
of one Window given, with its Diftance from the 
next, the whole Row may thereby be drawn, being 
all of the fame Dimenfions ; but Objects more irre- 
gular muit be drawn by obferving fo many Points 
therein, as fhall be’neceffary : But Practice in this 
Cafe is the beft Guide. 


4 
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The Manner of Protracting thefe Obfervations, 
in order to find the Points of the Building: 
Fig. 46. | 

| Hcrizon.| Vertical 

Angles, | Angles. 
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FOIRST draw a right Line «j, Figs 46. for the 

- horizontal Line; and at right Angles there- 
with draw another Line wz, which reprefents th 
vertical Line. . 

Set off the Points of Diftance from o; (viz.) from 
that Point where xy, and wz, interfect one ano- 
ther: And, according to what Bignefs you would 
have the Plan of the Building be, make the Diftance 
bigger or lefs. If you would have the Draught 
large, make the Diftance large: Er é contra, There- . 

| BURL fore 
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fore fet one Foot of the Compaffes at 0, and with 
the fame Extent mark the Points ef Diftance ~, y, z. 

The horizontal Angles muft be drawn from the 
Point z, tothe horizontal Line x y ; and the verti- 
cal Angies from the Points x, or y (according as 
the Remarks are noted on the right or left Side of 
the Columns) tothe vertical Line wz, 

The Index muft be at 360, and the Quadrant at 
o, when the Crofs hairs in the Telefcope cut the 
Pointe on the Building: Therefore the Point 0 
fhall be the firft Point of Sight on the peripective 
Plan, 

By the Table of Obfervation I find, that the In- 
dex cut 7° 27’ onthe Limb, and the Quadrant 19° 
30’, when the Telefcope was directed to the Point 
a: Therefore lay the Center of the Protra¢tor to z; 
and, becaufe the Letter @ is noted on the right Side 
of the Columns, lay the Limb on the right Side of 
the Line w z, the Diameter being coincident there- 
with ; and, againft 7° 25’, make a Mark clofe by 
the Limb of the Protractor. 

Lay the Edge ofa ftrait Ruler to the Point of 
Diftance z, and to that Point 7°25’; and where 
the Edge cuts the horizontal Line make a Mark. 

Lay the Center of the Protractor to the Point of 
Diftance y, (becaufe ais noted on the right Side of 
the Columns) the Diameter coincident with the Line 
xy; and, againft 19°30’ on the Limb, make a 
Mark. 

Lay a ftrait Ruler to that Mark, and the Point 
of Diftancey ; and where the Edge cuts the vertical 
Line wz, make a Mark at 7. 

Laftly, lay a parallel Ruler to the horizontal Line 
xy, and move it parallel thereto, till the Edge cuts 
the Point 7 in the vertical Line, and with the Com- 
pafs Point draw the obf{cure Line r 5. 

Then lay the parallel Ruler to the vertical Line 
cy z, and move it parallel thereto till the Edge cuts 

| the 
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the Point ¢, 1n the horizontal Linexy, and by the 
fame Edge draw an obicure Lines gq; fo fhall the 
Interfection of thefe two. Parallels determine the 
Place of the Point a, which was fought. 

In the fame Manner may the Point J, or any 

other Point be found: And then thefe Points, 
joined with right Lines, fhall reprefent the Lines on 
the Building, and bear an exact Proportion thereto, 
according to 9 the Rules of Perfpective. 
a be Point ¢ is found in the fame Manner as a, 
only, becaufe the horizontal Angle is the fame with 
the Point 4, you have no more to do but continue 
a ftrait Line from 4, through the Point » in the ho- 
rizontal Line, parallel to wz; and then lay the 
Center of the Protractor fo y, with the Limb down- 
wards ; becaufe cis marked with A (. e.) under 
the Horizon; and draw the ey, Angle §°-30',” 
to 8 in the vertical Line; fo fhall a Line drawn 
parallel towy, from the Point ¥, cut the obfcure 
Line Jc, atc, the Point fought. 

The Points 4, k, /, a, 2, p, g, onthe left Side of the 
Building, Fig. 46. have the fame Angles witha, 4, 
é,d, ey fr &, on the Right, and therefore pro- 
tracted in the fame hier: 3 excepting this Difte- 
rence, that becaufe the Points 4, 4, 4, &%c. are on” 
the left Side*of the Building, therefore the fame 
Points muft be found on the left Side of the vertical 
Line «wz, and the Protractor laid to the Point of 
Diftance x; but the horizontal Angles are all laid 
off from the fame Point of Diftance z. | 

Obferve, that, in protracting thefe Points, it is 
convenient, that the Numbers on the Semicircular 
Protractor fhould be made to increafe from the Di- 
ameter both Ways, that the Numbers may be coun:- 
ed thereon, both to the Right and Left: And then, 
in protracting any Point on a Building, 1. Draw the 

N 3 | horizontal 
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horizontal Angle from the Point of Diftance z, to 
the horizontal Linexy, asto#. 2. Drawthe vertical 
Angle to the vertical Line wz, as tor, 3. Draw 
Lines parallel to wz, and wy, through the Points 

tandr; fo fhall the Interfection of the two Par.]- 
tel give the Point fought. 

But thefe Points are tound with much greater Ex- 
pedition, if the Paper on which you draw the Plan 
of the Building, be fattened to a Drawine-Board, 
and the Angles. laid down by the Seéfor in the fol- 
iowing Mariner : : 

For Example: Suppofe the Point a, Fig. 46. 

was fought. 

Firft, Draw two Lines by the Side of the Tee, 
croffing one another at right Angles, as xy, and w 
z. Fig. 46. 

Take between the Points of the > GeinBaies the 
Diftance zo, and let the Seéfor be opened to the 
fame Extent, by fetting one Foot of the Compaffts 
at the End of the Tangent- Line at 45,.0n one Side 
of the Sector, and Jet the other fail at the other 
Jind of the Tangent-Line, at 45, on the other Side’ 
of the Sector. 

‘The Sector remaining at this Extent, fet.one Foot 
of the Compafies i in the’ iangent-Line on one Side 
of the Sector at 2 26’ the horizontal Angle, as in 
the Table; and let the other fall at 7° 25’ on the 
other Side; this Diftance fet from the Puint of 
Sight 0, in the horizontal Line xy, to 4. 

In the fame Manner take off trom the Se&or the 
vertical Angle 14° 30’, which fet on the vertical 
Line wz, from 0 tor. 

' Laftly, lay the Tee to the Drawing- Board, paral- 
lel to wz, fo that the Edge cut through the Point 
ty and draw the obfcure Line ¢< Q. . 

"Lay the Fee to the other Side of the Drawing- 
Board parallel to xy: And, the Edge cutting thin 
the | Point ie draw the obfcure Liner 5; fo thatl the 
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Interfection of thefe two Lines ¢ 9, and r 5, give 
the Point a, which was fought. 

In the fame Manner may any other Point be 
found in as little Time as it could be obferved by 
the Theodolite ; but if you have not a Drawing- 
Board, nor parallel Ruler, you may put*the Paper 
on the Plain Table, and, by the Edge of the Index 
Jaid on the equal Divifions, draw the Parallels; but 
a Drawing-Board is better. 

Having found the Points m and &, both denoting 
the upper Part of the Facies, if you lay a Kuler to 
thefe two Points, and continue a ftraight Line till it 
Pee he hetizontal Mine xy, as at fy that fhall be 
the accidental “Point (or, as the Draughts-Men 
fometimes eal] it, the vanifhing Point) which be- 
ing found, you may from thence draw Right- Lines 
to any other Points on the Draught which were 
viewed obliquely from z (and theretore the Figures 
on that Partof the Building muft be made inclined 
onthe Draught) and thereby find the Abridgment 
of all the Lines parallel tothe Horizon on the build- 
ing or geometrical Pian (which is fuppofed parailel 

to the perfective Plan or Picture.) 

So when you have proracted the vertical Angles 
of 4,°3, 2, 1, and thereby found’ thofe: Points , 
you may lay a Ruler to each of them, and the ac- 
cidental Point fj and thereby draw the Facies on 
the Wings of the Building according -to. their 
Breadth and Diftance from oné another on the per~ 
jee Plan or Draught. 

In like Manner having found the Paints ¢, 7, and 
zw of the firt Window, you may from e and 7 draw 
Lines to the aceidenral Point fy which will give the 
Bottoms and Tops of all that Row: And then you 
have nothing to do but find their Breadth and Dit 
tance and by thele Directions draw all the Win- 
dows on that Wing of the Building, : 
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If a Statue, Coat of Arms, or other Object was 
placed at o, and it was defired to place the fame (or 
another) a good deal higher, as at r; but fo, that 
the Objeét when placed at 7 fhould appear full as 
big as when at 0, being viewed from z. 

‘Obferve with the Theodolite the Angles under 

which the Object appears at 0; as, if it was a Statue, 
obferve the Height from the Feet to the Head, &c. 
and note the Angles with proper Remarks on a Piece 
of Paper; and then by directing the Telefcope tor, 
and fetting the Quadrant and Index to the fame 
Angles, you may give Directions how to make the 
Object at 7 of fuch Dimenfions as, being viewed 
from z, it will appear of the fame Magnitude (or 
natural Height) with that ato; & vice verfa. © 

The fame may be done, if Objects are defired to 
be placed at a Diftance, to appear of the fame Size 
as thofe that are nearer ; with feveral other Pro- 
biems to be performed by this Inftrument, en 
the Ingenious will find out in the Ufe thereof: But 
I have already exceeded what I intended on this 
Head, and thall only add twoor three Aftronomi-’ 
cal Pr oblems, w hich the Surv eyor perhaps may 
find ufeful in Practice. 
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CHAP. IIL 


PROBEEM I. 


How to find a True Meridian-Line by Obferving 
? with the Theodchite. 


\ HE beft Time to make the Obfervations 
, isin a clear Day, about 3 or 4 Hours be- 
fore and after Noon. 

In the Morning, having fet the Inftrument ex- 
actly level, move the Index horizontally, and the 
Quadrant vertically, till through the Telefcope you 
fee the crofs Hairs in the Center of the Sun: Then 
obferve what Degrees and Minutes are cut by the 
Index, fuppofe 3° 25’; which note’ in a Piece of 
Paper, as alfo the Angle of Elevation cut by the 
Quadrant. ni oe 

About fo many Hours after Noon, obferve that 
the Quadrant be fet exactly to the fame Angle of 
Elevation as in the Morning ; and then move the 
Index on the Limb till you fee the crofs Hairs cut 
the Center of the Sun, asin the Morning ; andnote 
the Degrees and Minutes which the Index then cuts 
on the Limb, fuppofe 64° 37’. 

But note, ’Tisconvenient in the Morning to make 
zor 4 Obfervations 5 or 6 Minutes from one another; 

_ becaufe in the Afternoon you muft wait till the Sun 
falls into the fame Altitude as it had when you made 
the Obfervation in the Morning, (the Quadrant re- 
maining at the fame Angle at both) and, if it fhould 
happen to be obfcured by Clouds at that Inftant, 

2 yOuE 
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your Labour will be loft for that Day, having made 
but one Obfervation in the Morning. 

_ Now, if from 64° 37’, the Evening Obfervation 
on the Limb, you fubtract 3° 25’, the Morning 
Obfervation, the Remainder will be 61° 12’,"the 
’ Half of which is 30° 36’; to this half Sum 30° 
36’, add the Morning Obfervation 3° 25’, and the 
Sum will be 34° 1”. . 

Laftly, the Inftrument remaining in the fame Po- 
ition, bring the Index on the Limb to 34° 1’, 
and the Quadrant and Telefcope will be exactly in 
the Plane of the Meridian: But, if the Obfervation 


on the Limb in the Morning exceed that in the 


Afternoon, you mutt add to the Afternoon Obfer- 
vation 360, and work in like Manner, and, if the 
‘Remainder fhould exceed 360, you muft fubtract 
360 therefrom. | 

Now obferve what Point (on fome firm Wall of a 

Building) is cut by the crofs Hairs in the Telefcope, 

there caufe a good Mark to be fixed, or caufe a 
Pillar with a Mark thereon to be fet up by the Di- 
rection of the Telefcope: Alfo take Notice, If you 
.could place the Mark a quarter or half a Mile dif- 
‘tant from the Inftrument, it is better than if it was 
nearer. And, in making thefe Obfervations, you 
_ ought to be very exact ; becaufe, when a Meridian- 

Line is once well fixed, it is very ufeful for divers 
- Purpofes. : 

— Obfervé, When the Sun is near the Tropics, the 
~ Meridian-Line may be found well enough by obfer- 
ving as aforefaid : But, when it is near the Equinox, 
there will be fome Variation ; becaufe the Sun’s De- 
clination is greater or lefs at different Times in the 
fame Day, and confequently, when in equal Altitudes, 
has different Azimuths. Therefore the Meridian. 
Line may be more truly found by the Pole-Star. 


The 
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The following Table fhews the Time from Noon, wher 
the Pole Star makes the greateft Angle from the Me- 
retian-Line towards the Eajt, for any Time in ibe 
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And, to find the Time that the Pole-Star wilf | 
make the greateft Angle to the Weft of the Meri- 

dian, add it Hours 58 Minutes on the Time 
found in the Table. Alfo nzote,-The Star comes 
to the fame Place about 4 Minutes fooner every 
24 Hours than it did the Day beioge. , 
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The following Table fkews the greateft Angle which the 
Pole-Star makes with the Meridian in any of thefe 


. Latitudes, viz. w 
Latitude. | Angles. _ 
| Deg. Min. | Dig. Min. 
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The Time that the Pole-Star comes to the Eaft 


wor Weft of the Meridian, and the greateft Angle 


which it makes therewith, being found by the pre- 
ceding Table: Set the Theodolite horizontal, and 
bring “the Index to 360 on the Limb; then turn the 
ewhole Inftrument about, and elevate or deprefs the 
‘Telefcope, till you fee the Pole-Star in the Inter- 
feétion of the Hairs therein, and there fcrew the In- 
‘Ttrument fait: Then (if the Obfervation wagmade 
in the Latitude of London, 51° 32’) mioMiche 
Index on the Limb 4° 6’, (as by the Table e) towards 
the right Hand or Left, according as the Star is 
Wefiward or Eaftward: And the T elefcope will be 
fet exactly in the Plane of the Meridian 
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Ho% to find the Latitude of any Place by the 
| Theodolite. 


HE Inftrument being fet level, bring the 
| Quadrant and Telefcope into the Plane of the 
Meridian, and let the Index remain at the fame 
Angle on the Limb ; then elevate or deprefs the 
Telefcope towards the Sun, at fuch Time as you 
think itis near the Meridian, until you fee the cret{s 
Hairs in the Center thereof, dividing it as it were 
into four equal Quarters ; and obferve exactly what 
Degrees and Minutes are then cut.on the Quadrant, 
fuppofe 42° 15’, which note for the Sun’s. Meridian 
Altitude. , 
- By an Ephemerides, you may find the Sun's De- 
clination for the fame Day, fuppofe 3° 47’, which 
if it be North Declination, fubtract itfrom 42° 15’, 
the Meridian Altitude, and the Remainder will be 
38° 28, the Co-Latitude. ae 
But, if the Sun hath South Declination, add it to 
the Meridian Altitude, and. the Sum will be the 
Co-Latitude; which, fubtracted from go’, gives 
the Latitude of the Place. | auld | 


3 ee ee eZ ; : 


PROBLEM 3. 


How to find when the Sun or any of the Stars 


are upon the Meridian. 


: Aving the Co-Latitude of the Place, by the 
H laft Problem, and the Declination of the 
Sun given; add the Declination, if North, to 
, the Co-Latitude ; but, if South, fubtract it, and 

; ; the 


190 — Appenptx fo Chap. HI. 


the Remainder will be the Sun’s Meridian Alti- 
tude for the Day, as aforefaid, which {uppofe to be 
Py ian 2 

Set.the Quadrant to.42° 15, and the Telefcope- 
will be elevated.to the Meridian Altitude of the 
Sun ; then note the Inftant of Time by a Watch or 
Pendulum-Clock, when through the Telefcope (re- 
maining atthefame Angle) you fee the crofs Hairs 
cut the Center of the Sun ; for at that Time is the 
Sun upon the Meridian. 

And, if you proceed in like Manner the next Day, 
you will have the exact Limits of the natural Day, 
which muit exceed or want fo many Seconds of 24 
Hours, by your Clock or Watch, as appears by the 
Fquation-Table for the Day, if your Clock or 
Watch goes right. 

Inthe fame Manner you may obferve when any 
Star comes to the Meridian ; and, if the fame Star 
comes to the Meridian 3 Minutes, 56 Seconds and 
a half, fooner the fecond Night than it did the firft, 
your Pendulum-Clock or Watch keeps true Time, 
€f é contra. Alfo if you fubtract 3 Minutes, 56 
Seconds and a half, for each Night after that on 
which you made the firft Obfervation, you will have 
the true Time of that Star’s coming to the Meridian 
for each Night following. 

And thus may a Pendulum-Clock or Watch be 
adjufled to the mean Motion of the Sun. 


PROBLEM 
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PROBLEM % 


Hew the Azimuth and Altitude of any of the 
fixed Stars are found by the Theodolite.. 


ae HE Inftrument being fet level, and exactly 
in the Plane of the Meridian, and there 
fixed, if you direct the Telefcope to any Star, its 
Azimuth i is fhewn by the Index on the Limb, and 
the Altitude by the Quadrant, both at the fame 
Time. 
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